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PART A: INTRODUCTION

Virion St rea€,t' ot LstitD te ol lnlbrD,tio, l'ech,doe!

To provide shte-oldre-.n cducaLion ir lhc lield of LirloNation Tcchnol.gy dnd prcpxrc lutrrc
jeadcre rvho clD crBatc d i:nprct in hnhar livcs rhbtreh cthicll and ilnolativc use or

To cotrtibutc rowmds lc.rsntloh ol'
nclds llro0gh rs.rrh rnd i,rnovniion

lnlomxr oD lachfol!9v onl'cldc(

To lbser a snlDg sonse of commLniry, nn url Esprcl rnd sharcd nrhsion aNofe
udenrs, rrculry- $all: and alu$ni

'lb nslill nr $udenc s.dng mour and erhicll lriDciples (h wilt cnrbLc rhenr ro

contibure to the crarion ola peacelul md prospcrotrs socicry

Mission ot Institute of lnformalion Technology

Itrs{itute oilDfonnotion lichnolo$ {lll) aims ro achicvc rltr loLlowine missions:

lb ,rovide lvorld-cla$ educalion and kDowlcd8c ln lhlornario, redr0ol.gy ecdi,,g
lriehly conpctcnt p6lcssio.dh Nho catr solve realrv!rld prcblems to nrcct MtionaliDd

Nll

To collaborate with ac0deinic irNtixtrions, industrr, rnd policl rnskels lor coDductiDs

rcsearch and building ncw tcchnol.g,

t{.1

lntroduclion lo Inslitutc of InIorm!tion T.chrology

lnslitut. oi lnlo.n ion Technolosy (ll'l), Univesny oIDluka soncd ns.iouircy I lunc 2ool
to crcarc omcicm tuanpower in iDloanarion rcchnology.IlT.ureD(ly otTc's Rlchelor olScicD0!
in soaNarc Ensinoerins (BSSE), Master oi scicncc ir soliwarc Ensinecrins iMSSr), rnd
Exec !e Ma$s h lnlomalion Technolosy (MIl) Apan lronr ils rcBular &rvnios. n rlso

Ptuduces state'of:he-a roseirch and rhose aE lublishcd in yond-clas jounah ard

ll'l h$ a silcnr mbian.c lnd is adjacent to thc Dhrkr UDivcEirr Scicncc Ljbrx.t, The
Iou.rtoEy red ceEnric lll buildnB conblns seven sof!*arc hbomroics. onc semi|rr library.
and two larac clasioo$s. me laborlrories aDd clas6oms are at condit oned and cqtripp.d rvirh
hultilncdi", docrncnt c neasystems, and Inlcncr tacilnies.
UDder the ll portfolio, skilh in are.s liko daLl science, sccuriry, md cspdcirlLr sotllvarr
ensineoring arc in d.tr.nd in $ejob na*er,]b tulnll $c expnnding sdrrware hdusry dcmands.
llT has come up wilh Llre undeqraduatc pmgram rirled Bschelor ot Scienuc id Softwrc



Itrrrouudiux ru rrrc B\5t Proer!,n

Tirlc ofthc I,r'ogrnm: Bach.Lor ofScicncr irr SoliNarc rinEirccrine GSSE)

Dscriltionof thel,rcgruD:

SoiNa'! chei'iccrile ir r slslenuric rd dissiplinld +proach ro devslop soniorc. lr apDlles
ro'nptrte sricDce. a cnarics, ecn.Ql .Jlcrlion ad busincs piroiples and pricicos ro rhc
crcrllon. opcrxriod, and mriincnance ol soli$arc sy$sns. T[D BachelorolS.ied.o i( Softwxre
lln-ri'rc fS (BSSE) dcgrec alms !r ibe devclopftcnr and manrgeDrnr ol qualiryineasured
soliuarcsl{cD*.lrcorcEadchilcdsudyrhrliilcorpor cssnalysha0ddesigtr,codirg,rc$ing,
and dcploynrcDi The lrSS! dearec pruvidcs r syslcnratic, lvork-i eSmrd ntrdl riming ar
!oll\!.rc dcvc opmonr- mniixcnncc aDd opeDrioD. 'l'[e deBrc. wit] tro paniutrtx'1y sutlbLc tor
$trd.n$Nirlr righruchnicJapirarionsiDdsronr:conntrdiclionskjtts.
lhc llssli p.osaDr is a inuFycrr i'idu$ry oricncd desreo. Ano slldtjlg tur rhe fisl nvc
sefrvcN d,. s cns a'! placed in dre irdu$r) is irncms nr thoir sixth scmcsrcr Thhd.velops
$'one onnrunicrtoi sL(iLh rdgerher Nnh rn.u(*xrd sondly ibcus, poririvc pe$onaljq,, rnd
huslnc\s xlrtudcs.nong rhc uders. LJpo. torurn id t[ei! iinal ycar, nddcnh nresEre rcir
ifdu{ry expcricncc wirh rre resr ot lh0ir iudi.s, wh ch inctudcs j yea.loru crpstonc prolc.l.
lhc liMl ycr lso geu$ lhc $trdcnb lovads anai'ing in-dcp$ knowtedSe ir onc of !cvc,?t
trckl roLrtcJ to soiiwarc cnginccrine, sudr .s dd, science, iltormarion socuiry, compurcr
visor rrd advadccd y'alwarc cDsinccrins. This eDablcs rhc sLudcnrs ro conrbine j,tcjr broad
kmw cdgc:ir softlvarc creidcoring reirh I tocuscd trnd(*aDdi0g otr Icld oj'rhotinrrrn

l'rcqr.Dt Erluc,rn ralOlrjodnes (PEOS) otBSs[
lhe erduilrs o, orr D'o!m$ sill:

alornpru6cnd rhe bisic knowlcdgB, lhcor ics, principlc!, processes aDd proccduros otr
N J|ar-ecol Dilgr nni'rg. i,rfo mnllon rcohnology,{ codptrrxliomt concefs.

Engine.ri|g'. Ctrrurrly. lll is allillarc.l rvlLh ovcr 20 rop rltwaE fi'N iD 8!nghdcsh lndrltr
..u'ic cu.ictrlun ol ll l'h rjoiDr o0rsonc ol r]rc rctrdNoricirDs as rvell as lhe ildusrr load.$.

lhvc u posirivc miodset, inrcrpcnonal, leade6h p, and rcanr buitdins skitls ro tsc
gLobrL Soltwrrc Engi|ccdg chrllenScs whilc dcnonsratirs ilre8ritv and erhicat

)evelop crocllsnl amly{icrl Md cririodl rhinkina abilitics so rhdr rhe, c!n put $ct
lioNlcdge inlo pr..ri.c or pusuc higlrcrcduc l.n
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Rccognize, defiDe, irvcsiento BxhLiDs lnerarurc, arrd exoniN idricar nnl\v&
r 

"i'-er...- 
ptub|.1,. -ncj.r.tr .,-. r.. ,t n,..hr. .i ..

.rnr r. :o' dd.1r..rcc' r!..r'. .'oann-r. acl, rp,l.ju.,.t,,.,
CrsaLc solutions lorcornplex soli*!re cnsineering pNhteN rtrn Jevckjpsystcms
coorponcnt. or proccdurcs rhxl srlisfy eccilicd rcquiiaDrcns $,irh sur$r
r onionL $cida . ctrltukrl. xDd efvironnlc tt'trcrox

Adhcrc ro the erhicsl principles atrd oph.ld thc pnrisjon!l rcsponsjb tries and
norhs olsoftwarc ensilccllnx piacrice.

l'l:O tu Mission Statea,c,t Mtppi"g

NlISSION STATBlIEN'I'S ftto3
x

M2

\

Progr.trt Lo.ning Outconrcs (PLOS)

,\ppl) I{no}vlcdge ol maficnrrrics, oornpularon, ard sotN.r. uignccri:rg
fu0darncnulr ro solvc conrpLex solls c cngi'reeriDg pr.b cnrs

tL()3

lrvestiAatc cohplcr p'ohlonN and draw vrlld conot$i.ns bt, Lrjlir rg
roscrch.bffcd knowLedge .Dd in(h.ds sudi as dcsigdilts crpcriNnh, urtyz rS
.nd inc$reting dala, aid synrhesizins iLrlonnxrion.

Apply nDdcnr \oftrvare cngiirecins {n.L It rooLs, prcdicriod,nd nodc|rq
lcchniques, md approp alc rcsouccs 10 compicx sdfl*aE en8irr.$i,rg a.riv ics.
shilc xlJo rcogriz nE rltn li'nirrl oDs.

Utilizc cortexxral kno*le+c b ioason ,nd ev.Irk socisht, *nu". Lcsrt. .rd
safety hsrcs, dd cotrspoMi'rg rcsponsibilities rct.vanr {o protassiuDr

n-n.oFr.? ., ndc.s.,,or". 'lo* p'ot'e.,'otrz soor,r.. "ir.ec. otLri"1.
.rr .or' rnr ". lJ.rb.r Lj .r cdj. .t I c ir.po.r , t

U,or( bolti inJeperdc rll rnd .oLtrbo'divclr- xs I n.nb.r .i l.xUcr ol d \c6c
lN,ns n mullidi$Lplin ysc iirgs
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co mnnicarc corFlen softwarc cngiiderirs acd!nies effecti,ely Nidr bdlh rtre
$inrarc .ngineerila cohmuty and socicLy 6 rvhotc. Thk involles !E iliq
ro crcare and i'rcrpE. cllicrlve docume.taLio', communicac effectivety, .nd
nrovidcandreceivcpE0iseinsrru ons

ll\hibn co'nFrehcDsior xnd lanriliurity wirh krftware cnsinccrins andjnsnoscrlcnr
principl.s and i'nf lcnrenl t]rn i,r rhc workptacc

Pto10

AckDorvLedge thc ncce$lL) lbr and posse!s.he tu.dijress and cap{biliry ro pursrc
idependchr aDd lile-long lcmiLe in rtu widesr scopc ot rchnologicat

iU,Dpnrg PLOs nii[ the I,I1OS

t,lto3
PI,OI x
PL()2

x
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PART B: BSStr CURRICULUM & COURSE DETAJLS

Durrtion otlhe Program
G) BSSE is o 4 (lour) eadonh leats prosram. 'lhc proarrh cornprkcs 8 (cjrhl) schcn.rs.

oach havin8 a dua(lon 0lsix.cidcmt cxlcodarmonnr.
(b) The Baxnnuin reiod ol rix c.nse ive ac e'nic vcr^ sdins ilnr r]rc dnr or fii1

rdDrksioD iD l"'rc!. lq semesL*.

BrenkdorYn of Ac.d.'nic Ycrrs
Lr.r tr.xdcnic r-.r. cornpris$ 2 (\!) sdntnda drd I (cj!hr) \rnNcN mc ((rbtrrr I

(.) l'r ycr. uo,nDrises ol l'.nd 1,tr\enrlreri.
(hl l )c& confrisNs oil J.xd,l.scnsnc\,
(cl ii )!r c.orl]ri\es.l5r xnd 6 , scDcn$s. rDd ljnaLty

(d) 1i r-cd mnprtca or7,,xnJ 3,,scDrc$$s

The Bxclclor ofScienc. in Soltrvrre Dngin.eriDg (BSSE) Honours ProgrrD

G) BaolElor ol Sctnc i! SonwN Engi,rce.irrC (RSSE) i5 an unde,sdurlr prcsrun
und$nre INritutc ollnibndion Tcchnolo8y (llT), Lrnivc$ity ofDhak..

(b)'lllcdc3recolBichelorolscienceinsollwdcEn8incerin8is.onlqrcJ$adoarccuil,tr

(c) BssE dcercc is r L4minal dcglcs.

,\dNissio ii tIc l'rogrrnr
(:) Strr.nls 11lLb. admirlcd & rlr. iDsi1trr. rs pe unurilr rlNs
Iti) la.Lch ylrr rptLlcIi ,icqr.dncn6trlLb.dlLioibtlr.crraladf$iLrnnnnrr(ol'

LIc tn] vcrsiry olrrrx$.
(.) lN1ntrt cr. !.1 \)crll. rcqtrtcnrcnn oi n$i!cr\js. norri 0 rJnr$.r L.n oi,n

(d) ,'\iu |xri'rs rdDri!\ion. r.! rrdnn, \.rnj tunor.rxl.rhc lccs r!rqcJnL\citrr
u cod1pl.l. hiJhNr lirl idDlissioD xn{ltugtroari.o 0rcccses i!co.d ng k) Lb! rn L.N L)

5



Ilr.rldo\rn ol'n ScDrester
l:1.r junr{Jr hx\ i dur.r o I ol 6 (\ir) nonr h be listiburc rs lijtLinvrl

l!) Clxss : flli{tr \..\
(1,) la'cDr,rlr I-Mre \'lrriDr |tr$\!!.Ls
(c) suncncr limlll\rD llr r. \rckr
(l)\rx.xlnD O'rrrrcusrtrrivur \'!{cxriontrilLh.r)rtti.rbi!
(r) Rci,lr Dtrblir ii,,,s $Iilhir 60tslyt{h)r(Jiorn rr hs$co'ycxhrdr(c)

(rl As Ldig I r siuJ.n is $dyi'rg in rlris Droghn hckhc cxinol SclrdDrkiotr/sttrd) ir dry
ilrcr d.p Lnto inilulc ol lhu lrivc'sirl .r rfy oLh.r cdu.rlio i nqirtrrtur ttrshc
nr! Dor lvcf 6r rblc ro sdrv. i'r ! trblic/privrrc orgxrizilion it sL.h aD ridsnl
h.!oir$ rppxaDr drctr !rc rdDlisrn r/l]cgroc olrr ntrd.i{ io qu.sridr wiLti]cc.trccl.d

llr) r\s hn,Sr\ ! rtrJlnr gds rrc BSSIjlclrcc h.Ah. hls b gd dornLc. orrcadnflcdro g
trlnrr r\ b) prr ng ],.i. y tui(ioD lc.\ rnd.dN ducs lccodiLrg ro utrjvcsjrr, tr,lcs l
(i) xdmi(l.d fu noxr rcJ il rc/src sor r puxior o ncl ycxr

Ii) iullnlilrcd (rnr\i'nun sri( i'r rlr \\ o&ctrr vc a.adcmc ver6) ro s rcv.r.it
h.(holiil.dro!!( rtrfl.ri,nr()!h.ncl)crr:

1)!{ \ I. hi\r,n!trdrnnr p $iLti! !xnc.l.d

Iieqtrirunronts for thc Arvnr{ ofrhc BSSIi Dcgrcc
1r) I L. {trdc na1 .r D x n rirntr .l7 .Nd N ilrLr,dirrg xtr irrerN[]p pm!tunr ir rnr\trntrn.t\ix!,ri.. r!i( rnr!vmr lctudi rg rfu ycm ot ftj ldnrjsio r i ollr!

(hl hurrJ.nnL\obrri'rccl, iar!crrtibxcrtcrertr.ussltdrrlr\ltrnijj1...

..rr\.s tilr.cn rLr\s h.u,.lriir, n or Nrdr isdclifud15 01..rrd 1.

thr I L, r.r r.i ., rL).frrs$ rr 1r LihhoL s otrir. ir{1.| rLl r\.rr re.Lir



Crcdit Distributions for the 4-Ycar BSSE (HoDs,) Degreo

(a) Crcdits lor core coutr6 ('lheory - Lob) :91crdirs
(b) crudiB Ibr sonwarc p6jsd lab : 6 crcdits

(c) Crcdits lor geneBleducolion I 12 oredirs

(d) crcdirs lornalll a saislia : 15 crcdih
(c) crcdits lor prcjcct :6ctodns
(0crcdil lorlDtcrns[]D : 15 crcdirs

D

B-

D

I

Cou$e Load for BSSE Studetrts
aSSE k r lirll mc cousc olsrudy. Atr) slude'ltailing to bke rlLcrcdits (Pl..sc scc.te./io,
Sentcltertris. Coulc Datailt)')n a rcsularscmescr willsld1d vi$dBlvtr fiom thc prog,am lbr
thar pdnictrh scmesicr r\n cxccption to this rule mry bc nrdc odly by fie.c emjccomniuee

Gradcs 
^nd 

Crrdc Poirts
ihc .(n.ot Ucc-ipp.dvc grxdi'rg syrcn r||Li.s J! |er ui ecrsil) ( !s Grdrs xn! gra,lr
poi'n\\iltux\nil..L.)r1.blsisol'Drxrksoblrrcdi,rthr\nL1cDo,al JD)kL{ll\n:
rccorllo- r!1hc lo lo*ir! sch.orr

2.t5



O',Ly l)'' o, ,igrr!rd. $ilLlr.corntd rrcuLits.rncd b). sudfln

r\ iudc n oblri,iU d _lr" grrJ. i,r rry cuu^c \ilLiot b. rMrdcd Ll)u d.!rc.
(lcl)\ {CrntrlxLi\c Cndc l'Li n 

^v. 
rSO is llrr wri-gLrlcJ r\Nrtrg..l1L,t gfudi n.i \

0litxi'r.( b) ! $ut]rfr i,r rl L],c ({'rsos ((i'A til b..iLcullcd lccortLir! rd 11,!

(d) ln lLr0labulation process, onlr thc rdbl m{rks olr sludenl i. dy cou6e will be rcundcd
up b trcxr nunrhe, rnd thc tublishcd rcsult !l lhc Pb!i.'r Nill shols onl, ths erad6
crrcdrDdllrcCrLhulativeCr cPoi.rAvcmae(CCPA)!ttheendoi.8hsemcseir

0valtrltiotr of thc Courses
1lr DcrlbnrDcc ol a sudeir i0 acouN qillbc cviludcd irlhc lollowing Nays:

(r) F.r r thcory couEc rlre evalualion sill be hade on thc bnsh ofConlinuons Evahption
(aLlcrd!rce.quiTrassisnnrcnrptusc ation, mid-E n/in-ooumc exim) and FinalEx!nr'

(b) ro' h couso. nro ev.Lu ioD qiLl be nade of thc bNis olCoptiNrons Evaludi.o
fl ' u' l,D1J tr'1or',cc\.1r n.J ltF]ltln!

(O liruyooursc\cotrti',uousNaLuatioin *sviLlbccraluaEdbyrhecou$cronchcrsrtrd
L[c ilsuLL mun be subNitled to lre exan commnkc xtrd cont!:]cr of ]c exlm beforc
uornnrcn.cmc.r ro rhe scnr cacr llno I exaD inltion.

(d) rhe pcrccorag. ot rtcndancc olstldcnt lor flll couses alonsuidr dro itGddancc sltcL
nu$ bc srbrnnkd rofiednccrorolthcll'l beforedrelnnorncc cnrolrhcscmestqnnll

(!) lh. midr.rn/i,!.o rscuxdnls.riphnunbcnroMtosrudcnBbcrorcrhc.lNscnds
(l) ll nroro rlun rnc ,niJrrir/in-cotrrsc crrm is.ondutcd.lhc lin.limrk sillLrc calcuLnto.

6yrvD'r!i11!rll olrrcrn (the beslonervill fo(bealloved).
(s) l.or rorcticrl/Lub cou$c firal cxsDs, rheE will be trvo ex"minca: thc counc rcocher

will bc r[c fid cxaDrinermd thc scco.d c$mnrcr shall be appo]nted by dre exanrinalion
oomilnrcc tu n1c p.DeL olcMnrir.tr.'lh. sccond cxaniocr rvill hc wnhin lhe iiEtirure
or fioir r rcl.vxn.lep, nrcnr olthe Univcdily ol'Dhika lIn $riEbe exaNi',cr h no1

loond lion 1c Utrlvc6iry ol Dhaka, 0 secord exlnrin wlrh prid psnni$ion lio rh.
Vlc. Ch c.lL{n nry bc rppointcd fibm olhcruivc*nior.

0, (i) lr!aNurscriptroan,einalexamBillbcevalurtcdbrrwocxaminod.-lhealera8e
nalk wll bc consldercd as the mark obhi'red irtlcdiffereocBoltwocranincrmarks
is lcss lhN or cqud 1o 209,.

(i) lr c,sc olr Jircrc0cc iD nrarks berveor tbe No examine* h sore rluD 20%, thc
scrip! iD quesrion shall be eralurlod by d thtd cxrminer The ncare* 1*o nuks lionl
{Lrc t cccxrmi,rcr !vi1l bs 1a[.n lor av&aac.



(iii) Ilircrs un one scr oincaEsl mffks cxhls ficn $c mark obtaincd wiiLbc calculdrcd
lronr rhe aredge ofrhiee eranincd.

(i) llElrtd examiner lor a couNeshalibe appointed by thcexaminarion committce film lhc
p.ncl ol cx.minc orhcr .n r ncnhci ol Lhc cxamlnation coilnntcc or a hb(laro(
prcvidcd funhe.that he/she Ms not an examinerolrhis oou6e,

(j) l'hc,$csffert oadrc Soltrvnrc l,rojcd Lih couEo willbc il!dc by obscrv n! 1hc o!cfull
pcrlonnrncc olr sudonr duing pocLlcdl. viva'vocd,.ssignnrcn(, rd pBcnLali N (r
$'byrheA dcnricComDritecolr]t i'xilu'e)

0a Each nn'l ycarrmjeot*iLll,o superahed by a respcdivc &culry oldrc I'sriluro l.orrh.
r'ou{h-year prcjcct. tire eviLuarion will b! maic on rhc basir .l thc n'I)erisofs
cvxlualion. p.eseDeri.n or p.oject deletrses, and prcjecr rcpon (as sDI b! rho  .xddrnt
coDnnilec oldre iNttule)

(L) for lntcflxhip, rhc cvaLMrion will be nrade on iie bosh olasscsmcm by rhe menbr
prc:sfution,and I crnsIip rcpon (is ser by dre Acadcmic Commirtc. ol1]r iDnirtrlc).

hnd Commitaee Formrlion
(r) Ar1Lrc bcgi'n,ltrg olcdr !oid.D1ic scnrnor/sc$lon, u cr{rl.onnnirlrsshrlL6c niuJ

lbr d,xr scn,c$c*csion br rlrs rLcrJdni! coruirLccollhc idnilur. Llc c(irD r otLLr
!\on !o mkt!. *ill rd 4 x couso cou trrbr nr llrar rcDlnlr/scsson 1h. rr. oI r
cou^c coo,dlnator s b.10ni6,crdc.ic rclyiri.s i.d roon b dr. d;rtrn dl rta.
iNlnu(c roxvoidrtry uDe\pedcl siruiln r

(b)Thcc\incoDmi(u.\vlllc.Dsi{oIlotr.nr.nhu^p'opo*dbrr[Nxcrd.nrnonnrtrJc

(c) l)!N 
'ni{r. 

Dr.ubc.r x.!:I dhrmu, h\! irxo l nc nbca tnm dr irr$ tr rc od uc
rxrcurlDrnrbcr otr1siduol dl.ioni1tr!

(d) l',crsolrtr) vrancy or ii llil),oD{Lr!pr !1'r n.nrborcxxr rrr.rltc n{!or
\vo, t sl[l]not be i,rv!lnhtcd.

(c) Thc cxrr onniulc wrll 6. rcsFDs 61. lo. a I ciam rr !r.d 0{irlrcs rs nu rf vc.s 1}

TheMrrks Disrribulion for a Cou^c
(r) For a thcoroticrl couHc

i. Continuour Evaluation 4A%
(atrendaucc. quiz/asisnnrenrpr.scnldlion, and

nr id -1enn/in-course exa m: MtrG dis aibliion is
s.t bli l]t audemic cornmtuO

ii. FiMlcxaff 60%



Iltquircnrcnl lo Sit lorCoursc lrnul Exur (Theory rnd Lrb Cou'\et
1J) s,trJrDr\ hJ!;,g 7Sr', or ntur( rL1.Dds,...n I crx-!c r,c cligi6l. to rPr.rr i'r ( r. rfln.n.l

(hr sn,ddn\ hrri,r!$!rrr 60 7191r cDdrLc \! ll Li. r Lor.d b sir lo, r[. cu.] ui1 , r 1i tc

Ji llr $i.Nir) trLN

(rl Sn,dunshxvir!r1cmg!rtrcrJNrrbclor60%wlllrolL.rllorvoltovtlo'llrronltor
ln,rLrrx| |L tifuvrNrk . ,nirnon ii r r. D,i{iaf

ld) Li. JtrLxr.r ol..rr\c lnrlErrrr Niltr. !s loll$vr

:l n.dil\ l LnrLi.xl(tr1\!
I iutd trLl,.odi.rl(\rsc

60

60

l0

(l ln ssc or'! tl@rcticrLcouN (lo roory). tlt strdcnL willhave ro ans*cr rDy 5 (livc)
qrc$iors our ol7 (scv , que ions givctr. Frll hr s tbr m.l quenion will bc 12

{(vcLrN) rnJ rhc rohl n ac ol Lhc couse ftialcxaDs \viLl be (1215=) 60 Gixry).lD m$
ol i l[.oreric{l courcc (l 5cr Lhcory). t]r ( dcnr will hnvc ro rEws ory 1 (iou)
qrcsriors oo1.l6 (six) qrcsiiotrs gilcn. FtrlL mtuks ibr cxch questio0 rvll bc ls (ul1ccn)
rtrd rrc rolr D1.rks olLhocouNc ftralcx!LnsrvillLell5x4=) 60 Gixly).

1r) \ {r(r trh. ,r\rro,d.d..ursrirLtri'ul ii,r prni.(h'.(L{lscfr!nr' rnd xpt,rr( xL

rr..ill scn.n. s iitrr i! n\ rlrc r,cis rc \i l b! d 10')N0ucLl h rlr r!\r korcnr
1)) '\ nr lc r \! r l,i! ]tru .d rnrrN\ i.qur1d Lnrr naniculrrcr$ s!nclc .rDcrrd r

drc.!rrroren.r'scrxrsrtrdstutrdrnrrinrnrspecilieilCClALi,rpn,noti,,o(olLr
ir\1 trxr: \lLL L,r pr0ir.r.r ro I r l!d

1() L".fu n,r b thN nr\! l.rr \il 6r g vctr il r *trtlc n scorsr r rrirnur CGrA lol.ns:

i Conlitroous lrvrllli,r, 1a%

1x{.rducc. rrsignnc 4n.scDhr or.

!murs.cxrir. rd Lah\o'lii Nhrksdislribtrtidrrs
i.r b rl,r cndc lc Nnilittc)
: l-rb l-trr .\rnr l0'r'o



lnrprovcdcnt ofGrndcs
(a) Studctrrs widr 'F' sr c ih atr, .ourse, shol eet orc chafce to impmve th3 gmJd ol-lhrl

cousc only once with lhe lollowing balch.

(b) Ild sludenr obtains n Eradc c+or loNcr ir acourc in any ycar, hc/shcwilLbc aLloscdLo
reDeat the ieln!final exarnination onl, onca wirh !r rollorvjng blch lor nre pnrpose ol
sradd improvemem. A studcnt lailinelo improvc hh/lrcr eradc in a courec c i rcuiilho
crlicr emde. A sudcnl tlilL nol bc alL.LVed thr eEde inrprovcncnl illlc/s[0 Frscs.r]d
dro final s!mcncr rc$Llr is ptr6llshod

(c) lirFrovdnon in 4d ),ear dou5es: sr",lenrs would bc allorved ro sil lor inp.ovcficnL
exaDriration in nE 4i yer couses wirh rhc tollowing brtch, pmviJcd thsy Dnst do n
bcloi! dc oublica(ion ol thg ftral resulLbv rhcomceoltheCont&llcrol liMmirdionsor
l$0rncc of Provisional Cedifi cate by the CoDlDller ol' Ex!Eindions.

(d) lnlptuvenrir cxanx lvilLbe rnanaeed trDer LJnivcsilyrulc.

(r) lrrsludeDllailedtoscrprornorionrod:chcrltsnrrhenhe^hcDoyukcre m$on\virlr

(b) A studenr can takc rcadmissiotr , mNimur . i lro times dNushout rc pm|tu n cnhci i',
thc s.'nc clNs or in diffeEntc]ases. ln both cascs, hc^hs nlu compleLc rhedeEccbJ 6
(sir) yca$ rrom rh. li'nc of orlsinal 0dnlission.

(c) A sludenl may scek rcadnlksion phv ed hc or she has lt leas l0% (rhiry pc ccno
rncndancc in $e previous so esleror ycrLl

(d) A sludenL *ho is unablc b gcr minnnum rquiEd Ccl,A ever aticr Lakids rciJnri\\ior
nviccwillbc drotpodour ftom rhe acrdcmic pro8ru .

(c) of,rcodmission.Eradeseanedclrli$byrstudcnrin.rseorEadmisstunslrll. nscn!rrt.
cease 10 exisr and L[e studcnr has b torake allcouNes and cxaminatioN,btrr i'r rasc rhcy
do not act the opponrnn, b rcFeatnrc couNcsduc b lar admissior, nBrks.tcofrirous
cvduxtion in thc prcvious ycrr Dray bc 

'crainod 
by thcrrudeDls.

(0 Il a sludeiL did ror arrear in fie nMl examindrlon, lhc! he/she rvil [ivc ro sclk
rcadmissionwithhamontholdrestrrirgofthenextacademi.yoa.Onrheorhcrh0Dd.ll
asLudeilappeaed in one or nrorc comcs in rhd linaLexenination, then helhe lvillh,vc
to seckieadnlhsion wirhio d Dooth lronr redaroltheFtrblicationollhcrc l{.

G) Evo,, rpplicarion for readtrission mu$ be vefled hf rc ac cnli..omDrkrcc otrhc

(h) llrc dirccrorollhB iostilureond thcconscincd hall povoiwillvc lyc!cr)llppticdtuors
per univcNity pmcticcs.
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UT Acldemic Exccllcrcc A\r.d Trust Ftrnd col.l Medal
Itr rccognnior olerccllcnr acldemlc Fcrlbmunoc ntrdcnrs may [e givei $c tIT Acadcmic
E\cclcNe  wrd gold rnedal lbr cvcry bfu[ {fiq.compterion otrhc BSSE progra$ s per

(a) Ar rwardcc nnar ioL havc lpDearcd tu aiy linprovcmenr exorn du ng his or her judy

  r rNrrlcc nrn rdvc CCfr\ oIl80 or ltrove.
lLowev.r, 1lr! ntrnh.r ol rwildccs o1 !rch rcaJcDric ),dr wiLl bc ono
CGlrr\. (hc liDrLscncsori rks will bcconsidcrtd r. hrcik ih.rn:
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Itcgnlxr l,rogrrn OIic.
10 |!) lnoolLi in)trxniarnr olrlrc USStt(rtrd \,1SS1) |qrnnr.. t{.!Llrr pNg, rOllcc

I tPO)nrxL h! li) nrd
tbr li. RPO \ I ..Dsin nlr rtrxnr.Nir. lt rtr.coriuirsoldrUi..nrlraLchlsotlhc

lrSsL:n MSSLiru! nr!trh!Ir(tr1r.
1r) l5!,\rxdJiri! (otrruirlrr.trtru i'rlirtrLc rL Ltumi,r.lc Ltrchl LNrnnr olrtrc Rl,O tionr

(l) L. \r c ! I onnlnr.c ot,h. nnifur I rl rho Ronr u!. otre of ns mcnnr.^ b xc!.s
rhc (ulin .r li, !:. r r.r. Jn. rch r' 1 r. llsstr p!!.an (rrJ crdr bfu lr ol. NISSI:

1t) li! RPo r)rnf.! \yrl r\\n1 rh! t) ldo .r'rh. irnntrr i,r mnds .:, r ir $r
l' ,,, ,. i c,l,

.1, \r .t, ,ru ..or .. . L,.t .r,
! {r.lL(ntrr! b x\oiJ rD! LncrNdcl ritrLrior.

il) ho c..idi',rtrn lnr crch r.adcrrc lc, ol rr. BSSE PDgrrn (xld cr.h b ctr otMssti
l\.g.rr, trilL rcL xs rr. rluinui ot rlr. crxn conniulr lirr rhr jcnrcn.i: !l ( r
r.rJ.ni! rcrr (tr hrr rl

1.!) lLcr.nn.llr!.roDltr..rj b. onr r[.uj. \crr

Oll.r (;cn.rxl llcguhtions
1d) .,rrr tut., ro1.orc..di'rlrrnbor.!trid.iDc\.!\jtr!nLl$oj rlrc Llnivuri(r ot.

) rr.r \ I b! ird.rbL!
rLr) )i\.it j'r. r rnd DUni\h.Ltt. r.rhI I U t. rpricJ J...M r! [ Lh. u\ini,]! rut!s oJ drc

ll, r.i\ Lv.l ),ilia
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PAR-f Ci Description of All Courses

Semcster 1 (l"i vcnr. l"'Semester)

csu ll0l St'cturcdI,rc!.n.nnirg

'.rcI \nurl! I c. It$huL srlrildl. rcGxtr Iti I

:. (, lh.l orp d. {rtaNr...Jter6 LS.trit(11. M.(nru riit
I S(utrnr sOd inc.lDrllrr.ni|!N1hC.\1.Cru\ Htl



l rodtrctn ofitc Cou,\c:

Dllcrdr d llr.nxlic s rt nll .l d.1rcflri.J llcrolcd u rlt dtrJt il'Jis"rlc '6j'dr
o..,.i",",,,1"*,.',,,*a",ci.\orohjccrsrrurud\thcrrtxri.rlhLPth'tr!"rlirir!
r.s rrc ndlilJ. d wlrm ll.oces\cs i'rr0\ifgr lntirc trtr'nbc ofncos r! JxL)/nl sr'i
irtunndnn, is iorcd rn r)aripuLrLc( b) ctNP0Lirrrl Nadti'rgs i'r x JiscN' hn) r l)l:cdc
\'l! ,cn ti.s isltie backbonc olCu01pute, sc,cncc

I h L i.Lr{rDd. (irrd amlrrrv! D Llrcn{i!i r-!LnrtDc
. lndc\.lof rcrsn!.1s.'n1n\bNJ.in thrn i..r rLrrr'r
. ln kf .t lxsio pro|odi.s ol li' rcrioDs rf tL'! 11.r\
. n l.1o\r css n rl con!$ts r grxfh rlrlorl rDd rcLd.d I gorllnns
. li trndsrxnlcoiccptsol.our!r! trsirlgPc ntruitulrldco0rbiruLn)r
. Lo trrdesard blsics.l ntrb lh.orr' iDd lrl piolrrphv
. -lorlp y (ur]cJgr rliotrl disoctc n (rcuriics ir Prltr cD nrl\ )-e

l-u:" ,.nJ 11 uh o r' r,I .-i. l!r ' ' I r^.0 ' '

Itrduction rtrd Rou,rsion: MalL,un[ctrl h]dudiof, lilcusivc Dclirirn' rDd \(ldL l

Lrlrrion. Stoig iidr.Lion.

Ilxsi. Srructxos, Seis. ILrdiois. Scquri..s StrdE MrL'ic.\.

Itclrltxs, Synnnctl. r!trsitri1!. '.il.rn 
L\. ,iPrcsc r r-r rcLattuL. !r){ic i 'cl u)r

equ yrlon.c drsscs, Drrtir ..rl.,i,r-qs.

Crxrlrsl (i'xfbs ud lraDh nnioh.,!ixpl, rcmihoL.!). r.Prcsrotdg !anh\' g'rtl
ir.trr'phn n. $onccr !ilt. grnph.o !' r!.liLler rd llru hon Pd N.

'I.rcs:lD0!drdior!idrpplirdiorolr!!!i'nrududioillrl,mrscr..rnccNddcrr!!rtcc.
1r. tr\.611. sproni,rg u!cs.
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C r C" rurh. tr odL! un ro \LJn{(r

\u,rbcr Thcory: th. divsto. al8ornhnr, dt!isibjLily !rd rhe Eu. id.xn agorirIh. p]irne
nuDrbcr coDgn'cD.e, lpptictrriorxot.oDgruc !ci

. l1N frdltrn.J irrruc r) tr [.g]st)
., t1, j t..., iJ do! tr rn. rr! I s, Lllt it

I U r'...V. 'dri.s"'ol.Arpiro,,8't.J. Kclncrl Fo,c.rI ,i,..... \4" c....,.. A,uprl rroJ..r .1,'.o..o,.ar-c\L l)h..(c Mrthcndltc\ wtlh An0tic ions.,t, I1d Strllooi S [pp
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. loundc^trnd rhc basicsolp$6$ttiO, xndstarisLics

.ldrndtrshidltrstdhri6,elcncntsotprobabihy,nndoorvariablcsaDdcrpc(ation

. rn dcscribc holv speciat mndom vd.jrbtcs. disr.iburiohs or sajnplins srarisrics. andprrarcL$onimdton work

mi l).5criBivcS[rjiics.ldc.unlin]Sturisrics
[rquu]cy lrblci afd Graph!, R.LIivc F

Cor.cnl ol Dru aDd Vrridhtss. Dah C.tLection
iPopulaiions x d Saodcsi Dcso.ipljvc shrrrics:
roqrctrc, Tables and crphs, Ctuup.d Dda,

I)'obnbiliry ,nd StltirdNs tor



Inlrodu.tiotr nril!. aotr c:

ldcds !l calculus includc .,lcs oI cha iEc ol . lincrion. wh c[ ]r kio\yn
li,nclion- rrd i clmls Nhich h Lhc ilye^o pioccss oi dcriv. ,cr.

itr dcpfi undMetudiDg ot rcsc No conc.pis d
commuricarc rhe rcsulrs i'r applicarioDs oJ Crt.utus iI scicDcc Md
modeliirs narual phenomena.

llisrosmms, OSjr€s, Srem and Lcal Plot, Sa,nplc Mcatr, Sarnple l4edirn. So,nplc Modc
Srmplc variancc and StaMord Deviation, Samplc l'ercentil€s and Box Ploa, Chcbydrcv\
lDequaliry Nomrl D a sers,l,rftd Dab sor dbd Sahplccorulation cocllicicnr; lllcmcnt ol'
l']$babilny: Basic TcrninoloAy in llobabiliq, SampLc Spre ond EveDrs, Vcnn Diqranrs nnd

Agcbra ol Events, Axioms ol Piobabillll, Condilion,l Probabiiny, anycJ l hcor.n rM
lndcpcndonr Ercb*j Randon variables aDd Elpectllion: Randotrr Variablcs, I-vpes ofRandam
Va rbhs,l.intly Dkributed Rrndon Var idbles, Eapcctatior, Propcdl olErpcolcd vrLLLos. Uso

ol llxpecEd valu.s ir l)eoision Moking. Vuiancc, cova ancc rnd variroco ot Strms ol
nlDdoin variabLcs and Mon,cnt Oenedi0B tiDctions; Specirl ltandonr Vxridblcs: llirNixl
RaDdoDr Vtriablcs, Poisson Random VrirbLos. Unilbnn Rrndo'n VariabLcs, Nomi R donr
Varia6les, EvonentirL Variables, Camma DGr bulion, ChiSquarc Dld lntrlon, t l)is0'iburioD
!nd F-Distrlbullon: DislriburioDs ol Sanplin-! Sl{rhri.s: Conhal Li'nir'lhco'rn, Srinpllrg
Disrib lon lor Nomrl P.pu[rion. and SrDrpli]rE fiom a fi'rire t,opuaront t,arunotor
U$imarion: ]lhriNum Ukclihood Esihaloc. ldtcNal Esimatcs. Es(imatilA thc dilTc,encc tr

M.,,s ollso Nomul lopulation, Approximate CoDtidcncc lnrcrvnllbrdr M$n, Conrdcrcc
lnrcrvrLollh. Mcdo otrhc ErponeniltrlDhniburion ard Brycs Eiiinrro.

ln$ructionnl Slr!tgies:

. lhcincdnd orin$uctiof is Enslkh

. l,ecture nralc rbls: rccoffnrhdcd books,rrt fiLcs,anddoctrmoDb

l. Sh.LloD \'l Rori. hro{rc(iuo ro l,d)xrlr.vrxLSr nlcstlrlrgi)Nc\rr \.r{L*s.
Lils.li., \.xrlrnn l,,r$ .l :,1

I l[]r.rA.l\ohahll).ndS(xriir.sturLtngi|cosrntS.cD(issCurgxsr.ririDg..l
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.lrrpf)(rc()rcoprolJd.va(i\rblinphrctJrrxtlzcrtindronrfdvarnrurorhcr
rpplicrlo $ olrlr. duirxr\c

. o(nlLLcntriicrnxlrrottnDdiorsrtrJt,pplJdrf-undr$enlx l.ror.nrr.CiLcu]rs

. ll'! nrLl nn,'ionrulr,n \Lrlt.h
II'. ' rl l.tr rr



loun,rrtion oI So.iohg): l)cfi,, rg ro.iety and sociology. So.ioL!gy rs r scicnc.. ()igin rnd
dcvclopmctrr ol sociologr- ns ai acidonis dhciplim Enliehrcnincfr, lft[Bt]ri Rcvo fior.
Frcnd, llcvolulioh, nod Thc Unirsd Strtcs Bil oIR:lhLs

Tncorcticxl Apirroxchcs ro Sociolog): Mljor soc olryicil |cNpccrircs: poslli!hr .onfict.
int&r1ionis1. crirtal, rnd poshodcnij. C Llssi.d Thoorisr: AusL i Connc. KarlMrR,l:n,ilr
l)urkheim, ivar Weber ond Du lrois. ConreDrporury'lhcoris$: Aflonlo Omixci, rlqbcrl
MruLsc, Chr rs W MiLh. Pieire lloudier, ZyBruDt llaun,ar lvlanNl CEsicLh. rtrd Afrli.ry

Sociologiral Rscar.lr M.tltods: Dolinin! s.icntilic rcsearch i,r socioLog). l{cscrrclr
tucrlrdologics: quaLitdivc (nnerview and ed ogrphy) aod quariiixrive (su$cy) llasicsiepsol
scienLific sociolosical Lcscarch: dcfinnrs n rcsc ch problcm. rcvicsi)rr crlsirl! liLc trrc.
dcvclop,ng rcstr(h qRsions or lo.ntrlrlirg hlnd rc!cs desisri,r! rcsoarr, colLc.linq ddx,

lrtrodudnD of lllc Coursc: S.ciolotsy is thc scicNilic $ud] ol societ ll is xn ovcmrch rg
trnificrlion ol alL $udies or huftan socicty. ifcludirg philosoPhy, ccononrics. anl ofolog)r
history poliri.xl scicncc, lnd *o:nen dnd gcndcr studics. ll borrovs iJeas lr.m tu.rhcin ics,

physics. chcnrisrry psrchology..od bioloey!o u ndeNt,nd soc ic ty l hc Pumosc ol ris couNe n
b idboducc sudcnB to the discipliic throtreh cririoa I rc ad in8s anddiscusions Tltcou^c will

,reDarc studena tu LMc^und some lundanexxlqresrions wh! dorvc Livc ir as.tlci] I Llot
do *c sca!c our NaniDgs iir crcrydr, lilc? llos co se u0de$t!fd Aanela,lcsri soci.1) r l

global socictie\? Who doNirmcs our soclcry afd of0rc$cs thc rarginaLizcd connntrtrilics?
why do pov0rL!, rroirr, clhnoccflrisn, scxisDr. cla$hnr, aid dthf lorms oli'iDqurlili!s ori$
i'rsociery? llow. wc duL*irh srdi socirlhicnrchics itrd conlribtrre to sochlDollcy iowr d\
! j0$ society? Sociolosi!c fosc dcsc qLcdions and olTsr poLunirl.trsvors $iu so.iologicil
rhcorics rnd ncrhods rtrd providing h $o'lcrl d crnpiric!levidcncc.

cD 1105 ,nr.odtrctio rosornroS!

. lir olide sNldn\ sii[ ((ns lor tr .s[od ng t]r.ir.$r $rir ]]rnfr xfd 1l'r
con(i(iuds i', \hich I )!t Li!.

I lii i.l iodc s prsion xtrJ lisn f{.rr tr{.cqurL. pcr.clnl rDJ divcrsc n,uLcrl
..1.,.r,,.

. In Lrinr h.\ bdcyclot Md conJtrcrn nirirlrc{xrLr i,,r frxcrcn li.ld

. ln lno\! ho\ t, tuLlc.r prrs.flxn r lr/csorLrl,r\rxthlntrL,3:

:i
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Socicq, Social ltuti{utiotrs rnd Socill Orgrnizrlions: Elolutior oI mod.m hunmn
ciriLD ioi lip.s of $ciely: ancicnr. fcrdrl, dDd cipiralkr. Typ$ ol social insrnutiois:
nrariiasc. lnnily. cduc.tjon. rnd .cLi-qion fons olsoclol orlahizdioni: iarc, pan], Drarker,

socirl srririll$rions r d socitJ l,roblcms: |oms oisoci. incqualiric$ slavery esrare,rice,
.Lhntirl, clas. crsc. g.ndcr- rnd scx. So.ial p,!blcDNr rvar criDrc, violence, dhnic.onnicL,
dnLg trrllic.iir3, hu'n.r trfllcl(i,rt;. dlug abusc, dcLinquencx ed rsrorism: disnlaccm.Dr
I s.,.D.,.r.'.r c.,r....'.,r.J.'b i.. r,;i"irJ.", ..r..." i.r...q.
so!irl rtr,l li'\i'otrtrrotrtrl cnl 

'8c\ 
l.Dr !r'!!tulizalioD- cmnonrlr polrcr s..li rDd

.trxr, \'or.r/dn,r o .Lg,irurtrc, urbrn 7dnnr. trnrul7ui.o. fiilrn(rr. rDd
c[trr,.! l)i8i1i].i\ilizxlon: lnu'1h $d firlh trL$ixLrrvolLtrnnrs_ i'rn) D r!r r.du) u!).
rr rJtr\frl rD!.rr l,n \Dndtu oiscr lr.nhors. crticr, !fibor cnn! or. Jr ntu{ n,r.
J!L! rJ,L Lllc rsr. srLir y ll,xiJ. lrrllot.nr$i lur.r lDdir]rtLlior.nrLlr.sn,r.:
ltlr orv (nnnulr Jrlr dtDs.

' L( m.d trn.l ,!,d risllrgln,
. l-.d1 .! r,dcrir \ r.().nttrJ.l L)oots. nr1liLr!, a rldtrtrrcnb

Itrrnrlucrnr 0Irl'! (ir,\c:

lLris (n'$u is rr inmducilotr b SolNrc EntiD.erin! Thc main obje.riyc ot rhs cotr$c is (o
liro\ thc Iic corccpG or $oiiware ctrsncc.i,re, irfonnarion scicncc and rtoflnsro.
ru.hnoLogy. lly lca,oilg rrt couN. rhc rrudcnls wtt b! ablc b und $and rhc djueren
un,b'elr uivkics oI soltNx( cngirrecrlng rher. prdccss rnan08emenr .id nr3aslrcmerr arc

lnrulu.rion n,sorllyrrc



. 'lb 
set thc basic trndc6taMiirs olsoftrvxrc cnsineerinE

. To undc*tand lhe system p$ucssbchrvior

. lbundodand thc n aEcDrctr!arrddircrcnr$ilwargpaEdiSolrdiv ics

. lb malyze solNa'r nlea$,!mem ind mcas rylcchniquss

.'lb cer drc b.sic nndc6taMiire oisoriqarc *qunulcna spccifi colion

. 1b ger thcbasiounde*tandinsolsotwarcftk.soltwarc r.{ingrndsoltwarequnl Ly

. 'L r orediurn ofi|sltufliof h lirg ish

. LcctrL ! nlrcrirls, rucoDrmctrdcJ 6oots. ppt files, and docurcna

. Discu$ rheorclic! concepts in areallinc plojcct(usirs a piljectconccp{)

ti

Coursc (lonrcnk: lnuoduclion: O\D icr oJ Sonsar. llnsinccriDg: hisrorr, ndtrc. rcldi$r o
nnn'r'c risihociiiU ro orhci llscplircs, sotuvare devclopnrcm lilc ctcc. 'rogrnnnrir3
Lmruars. SolBrrc nmtr! and qurLnics: producr qualitics. prolcci qunlilies, corc.hcss,
Fbuslness. 0sdbihr. mrinllhabiL4, porlabilil], qualny mea;Lrenrenlsi Soit\yaE de\eLormefr
lilc cyclc .quircmcm. dcsign, dcvcLopDcrt, lcsrin8, inai cnancc; Solnvar! dcvr opnrcnt
rnodeh \vatcdall, aCiLc, spnal, RDD, VD$dcl. S o llwre m easurc'ncnl: o du[rny. rbiracLion.
ecmralit), obleot oriertcd, co porent o enicd, ructured. Sl]ecilcrtioo rnd Veriricaliof
r!qutci$Dl sp.cifiDdiotr. dcscriprlvc spcciJic ioD. rc$ine. aiallsh. dcbtr!ginEi Modcl r!r
DcsigD: b6i!solDroJeLi'rgdirg,,n. Lllddsl!tr. S.Ji\vrrt l'roitr MMrlcorcn: orrqrl\ pn,icd
nurcs, c$ nrlior rlskr narrscrcnt

L Soll\\xrc llngi,rccrilur A Pndiridor:,\rprach T' Ldkioi. McCn\ li llL!fur

2. Sllrrrr Enli'rccr ng.7r rdir or S.nm.tr lc



cours!conictrt\:hnp.rcotrli.d.DJiel.vartLrh*o,Ltolrhec.rcspndnuircor).ours.

t L r. nrdirnr ol' n!ruqion ii Fnglish
. t-ccLLr ndrrirs r..oDnrrod.d li..(s. t,pr llLrs, r d olurcnts

L sr ilytu Lrgilcc'i',g, A Prd lior.'s .\pDroxcr, 7r Edi(ion. VIcOmN lliLl JligLo

I Sr nur |rsi,,.c'i'r!. 7 .dj(n . S0f1n. \ ll.

St ucrurcd l'roguBmn,B Lilr



Ii oducrion oI th. Cnursc, Thls cour\e yill illustrare rI[ ropi.s
' lgo,ir5 n. Ir coL^c r.rl gL d. r c r dc16.o, k. rl.F,c t on.cF \ ir)
expcctd lh,tj by the cnd oi thn co6q $udcnls will b. abLe ro lsc
nruciurc if dinusnLptucricals.cmrios si'rg rhh knoNlcdsc.

. lo soLvc,ar lileIrobL!iL usiLrg dIr {trrdtrr.s rnd rt-ro irh L. ln a loLr casio proccssi|golJrr
' ln rsisD cflici.nr dloridr.s
. loltulizcdrh i0 gmphicnlricr
. n) lorr drh cllicicnlly Nd cltdn c I. ln inc'.asc problcd nr rirrUr(irtrdr
. ln L.rf rbour. rr s.xdr rs rrJ ryrids nrxrlstc\

conrsc (: rcnr: Dxri srL.trrc\ rx c.nln.rilt rl ,\l!.rLtN\. in. sp.r.s .ot
sqnhng ltcl,iqu!s: l.rrcrr nDd Uru I S! !rjiui S.nii! lDJ Itrlrr\!f - DsrNotr.l
C.Dn.r SodDg lid,riqrcs: ltr\orotr Sod. Scl.crotr Son. &,hhtc S.d. etrtdr Sor N,lcrgr
So(. RrJix Sor| [&rori.Land ]b1ru ol lh[] t,rlblcnl Linkcd t_ns A!! crDr[ Lriu\(Al)l). InADli.rrJl-ilLtcdl-iis:strltj.l\v.UiyrddCtcurrt,(.dIslS[!kiML]
').i.r.. 

c" r .. jd u ....j ,t,.,.. r., s.rj6j,.:

IDskucrionrl SrrIoAius:

' rh! ilcdnD ol s( udnu ( l)rllnLr. Lcrtuc rndc.iaLr raconnnctrdrd hooks. pp( liLes, o docuoronrs

Irurcquisit.: CSE ll0l, CSE 1102

Schatrm's Out i'rc Scries litlcclivc Jxva, 2,J Ld lor..rostnLr llLoctr.

2 ll llorlwirzandS S^6n , 1: tndartutab ofDatuStx.r,!r. ]_oddon t,irniil
3 l{obenL. (ruse. l)d/alt//.rure t ant ?tuAton D*igh, pftntiee t1n)t, 2't t t)

Semestcr 2 (l'r ycar 2"d Semester)

'!1



LJ.J\.l uxl!tr1u,i',.lud.,xr.s(n.ungc.lrhnclion*hich s L(doNn ds rlt d.r vaiiv. ol r

rn don d trc!rLs \vhich is. dp.nictrlar:icrc'scpr.es\olJ.rrrivcs. his (otrrs. frodul.

n r(cnrrlcs. ) r dqrh r rdcrmntli'rg ol rhsc b\o $rccp6rtrd rri, no|.,tir!lnrli r.roL
,,r fi,. Ll,i .ir\!'r rh{nnLri.Ictr.rnLLr:iirxpplcrri0nsol Crl.trlus i', lriNtr.N,

r'!i"!uiL,g1tror!)otudcllr!,,ntrnLnh.i.n1! i

rj.(r'3)=rs

lntodtr.rnr orrh.ad,r\.1

. fo lJr lanriliariry {ilh ksy ideas ot prccrlculus, inchLding thc maniprla(ior ol
cqu{ions lDd elenera4 lurctio x

r 'lo ( orc.p nugncy Nn1 rhc pEli,ninary hcrhodolos/ ol hngcnts and liinirs, .nd rhc
dclnrirnr r.lr dcrivrlive

. lbdcvcloD.nd praclico ficdrods.ldin'ordDrirlcrlcrlusunh appli.dioos

. h dcvclonand NacLi.c mdhodsollhc irncaral crlculLN

c lo trsoamLl{ivn.irhlcroiableturrions(rnostyxlovariablcs).

l:uDdions. C phs DJ Ftrtrctions, Li,nil rnd continnit, Rul3s ofli|ding LnniN, Thc Pnnial
Dcrilrtivcs oi ! |LNrion- lonscDt plarc, Locrl Lincar approximation di ditEren ,l, C[ain
Rul.s, Rclal.d Ralcs olChrn8e, JityLor serles with RernaindeL Exnere V!lues ollunclions.
Fne l)eivarlvc and Sccotrd D*ivarivc Tens lbr Ex!.tu Valucs, Oprihiation, Vcsro6 in
spacc, Dol and coss Drlducts. l-iNs atrd Plan.s iI Sprcc, L€lanEe multipLiq eohnique lor
Connro rd opri,ni2dion. cndi.nt DAccnl mcrhoJ, SrccpBn Dcsce.r Mcrhod. Mulriplc
lnrusrrls rv ih sonrc rpplicarions

DilltrDrii Eqrrio* xnd Maarsrnrlicrl ivlod.lingr FiN Odcr Inirirl Vrluc PmblciN,
lk nogcncor l.i,sd'l4uatons wnI Constrnr CocllicicDts, Non-hoDrqereous Uquarions and
\t.lrlor ol PrrM)clcru. Crirical Poidi Srabiliry ol cririoal ponns, Qu.lirarivc McLhods lor
Li'tar rtul NonLi',err l,iDear Sy$cn ol ordimry d IleEntirL equlrioDs. Nunrc'ical Mdhodrl
Eul.r Nlcrrod,ltinlc{uk Mcdron olordftwo and lou.lor M
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l'rcrcquisilr MAlll ll07

Itrtroduciion olrhc Co(rsc: l[n Nrsri]rrotLrcc\rht('udtrr'1rdb!hr\n' o 1r'rntuL'
.':..-\ h ,.n dk'lioics rc trdc rhc tuDdnr Llo'nndt s'lrnnit1'r pc irDxr'r

'l ' ' 
i 

' ' i' '

,.: .',,' I . '"', i I ' ' 'ri' I

r..,...o-.1 ,.ir'.' ',.. '.'l .1

. lu !:iinxrr r nodcu lisLlL .oDlpuru'\ pslurn r'c hxs'd 'r 
d llirc rl9''irnn5'

,'u..,or!^.J r.l.l.l.\ ni iin' ., r
."..".'"'..',,",,
. lbrlscribc lir.d toi i.lrhncric hmd\!a'crlgorilhDN
. lb donon$at tho,orgh ..mPrc[uri.n 01 d[o ]trtl c!'(uL llotr i'r I c'trLci'lrtrxr!

. ln (c;urrrc I16.u,gr rDdcr{toJirr!.l trc vriL\s ncni'r nrtrrsldr'r rnd

.rgr 1 i 11..lrd(ues
. . Ao.-,in. rl- ,".**^ 

' 
/. 01 tr c!![! ]rxscd oi lrc sizD ol rf irdcr' ( rc \l/"l r i!

,r. nlrl,r rsocidiv tY

. r';*Lcu c1lrpe'tu; rcc.ldila,tillJ_D.solilcnorl hxscd of sfr' li' 0rloLr

. hc nodnm nli,r!trdur s Linglnh

. L,cdtrr! rr{cnr s re.onnncnd.( botLis, fnr llLcs xM rlo( un\

I 51. ltdss. L)illJciris l]q0dilnr
: lJCi'!. \ |ir$cotrN. ir Dillcr'nixiltrl\rln stri$ADrLi'rr!tr:
I Nr nlric.L iUethods. 1. lL[gutrtrro\ ' ]ir M!(niNJ lill l\nrlishiLrg (inp r]

4 r,.lur$icxlMc lods. Rxo V Do(lip i. \c\\ ,{gc lnd rilinxL]'td

i. Num.icrl ,^nrlysn. nicha L. Btrtrlor&J llougr!Lrrtcs (ci-ti!'!''rtirrg



. lhcnrediunr oli'N!uoriotr t Englisil

. lcctuLc nxLo rls: rucoDrmcndcd books,ppl files, lDd docu nerrs

:1

C0u^u Conletrh: Function and stuclureofrconrpurq Flncriotralcompoh0nG ola co,nputc,:
lnt.itorrcdion ol cohpo cns. Polonarcc ol a comp$er Nu'nber rcpresentation and
rrnhndi.: Dinary, ocral, and Icxadeci]nol nrmbe!s. Onc's 0nd t*o\ complcorents and olhcr
rcpr.scrulions, Addirion and subraoliohiDigiLAllogic afd inlcgmrcd circuirs: Boolernalgehz
rd rorr rrhlcs, B.olc,n nmdioN (Calcs, Fuciions, Si,nplinoation), lDtqmrcd circuits

lCoDnri',3loul circuiLs - addc6. drilb6. dcc.de'r, rnuhipleres rnd ROMri Flip-lopsi
Scqucirial . rcuic reghlc's. munle': aod RAM)I Rop..ssnration ol ln{ructions: Machinc
i'xnuclioN, Op(rtrds. Arldrcss nE modcs, lrstitrcrion tbrmats- ltrstructior sec, hrslnL.lion scr
archircot,rur CISC rnd RISC rrchiLcclu'ls; lhrod c(iotr io Asscflby I-an8uigc:
P.osrxnmirg !virh ,\sscrnbLl LrDSuile, l'hc !ser)bLy p'ocess, l-i',kire rnd Lodi',g,
Re!ivctscvcL dcbtrggirg. Proccssiog Unilr Orghizarion ola proccssor - Itegisrers, Al,U rtrd
conto triil, Di(! palh inr cPLl, lNlldiotr clc Lc. Orrani?ationolacontolunir opudiods
.ra corto uoir, llardNncd control unir. Mi.b.prolmnmed cotrtroluniltMcrnory SuhsystcN:
ScmicotrJu.l.r rncmories, McnNry ccLh - SIaAM lnd DRANI cells, I crnal Organizxriod old
ncfrory .hip. OBrniznnm of a nrnrorl uir. Etror coftction mcmories, Interleavcd
n.nor cs. Cicnc Dc nory ulir - coDcepl olcachc ilcLnorr, Mappir)s mdLrods, Or8,rlat or ol
r oichu nrrnory un, Fctch rtrd wrirc,ncchanisDB, M.nrory mrDrgcorchr uDit - Conccpl ol
virlur ficfurr. Addruss tarslrLod, lhdq.rc s'ppo lbr mc,nory mrn.g!'nchri lnpur/OuLpur
Strhr)nJr:  c!ess or'l/O dcv ces- l/O porls.l/o conlrcl nrcshanhi$ - PrormN cotraollcd l/O,
l.rrtrpl.onkollcd l/O. aDd DM  conh.l cd rO, UO i crfoces Seri{Lpod. l,rmllel po'r, l'Cr
hus. SCSI bus, llSB bus, FntlvalL rDd LnnriElDd, l/O poiph ah - lnltur devies. Oueui
dcvilor, Scco rry $oug. dcviccsi Multiproqc$ 1A Syslcms: Sharcd mcmory muhiproccsor,
Mcssxg. P3ss rg N'lrirroccssori llardwrrc nnLhnh...dln!

l) A frxon,r $d I I lc,,crs!. l]!nf \[r or!rrizxrnn) aDd DrsigD Tl]c
irtrnff.rs.rlrx1 I tr.ri.r'.Nt.r!d (rlnrxnn. eq3

I 1 (. Llxir.h.L: Z Vrrc\i. !trd S ZrhJ C.rtrLs Ggxnnxlnnr" Nlcou\y-lhll,

I I U, S[ln!s. CoDrpur.r(]+iriTnioD d 
'clrircc(urc 

D.rignioglnrPc'lo.nrrcr.
l,.crL.! ! tolt trLix.2002.

i. .l ll'llr\!s ConrpLLrr\ichllrdtrtxnd{)r'-qxniTorior.]!lcCir\r.llill.l993



l'r0b!Lililt rnd Slrtktius f0r

Irtrodu.!io! of ihe Counei

'lhtr rou.! s;ll erplain rhc.dvmrccs olprohabilnr d ,rGtics tor cDgi'rcc.s lrwilcov(
l1)pothesis ltsliirc.Resre$ionrndCorrcallonAnalysh,Ardysholva incc,Coodossofl:n
liis Md Crlcgoric.l Drla Andrsis, Nonparuftltic llypolhcskTcss, Md QurliryCoitol.lris
expectd thal, by t[e end olthis couNe, sud.nB wi]lbc abl. ro dcscribc how probtrbiLiry rnd
iarhlics \vill bc nsed to. advancsd sngi,rcring &rivities.

. n rn,loLLrnd ri,. rd\drcs 0 )trn,r bilLr rnllul!c\

. lir,rdcria l,'norl,csi\ 1c{i,,8. lgrrs!or rnd co'.]rrirr r l\rii r .ir,!\riJd

r ln descr6N hor SoolrD.ss oJ ln rcls rld cr.gor c! dk rtr:Lts\. noD]rr rn.1 r
Ir-DorLr!sis {cis. rnd qu]LiLr.ofro \y.r{

Ilypotl,csis Trrtingr 'lcsls Conccfl n! drc lvlcni ol r:!omral loDUh(ioD, fcsing rhc t!u iry
ol Mcax ollvo Nonnil Popuhti.n\, IjyporLresis 'lc$ Concsnlif,g Urc Vu i.urcc ot n Nonnx
PopuLrion, Hypo$csir Tests iD Benrculli PdpuLrrioos ald'lcsh Concrdilg rhc Mcr( ot i
l,ohsoi Disribulior la.grcssio, ,nd Correl3tion AIat_\,sis: Lcrsr Sqtrrrcs EsliinnloB ol dr
Rcgrcsior Pamm.l. , Disolbrlion ol thc Lsim[d^. Shr{i(L lnircn.. rtroLl Lhr
Itegresior Prr.inclcE, Coefficiefr ol D.icmi'rrion a Slmptc Co[ctrlhr Coc0i..rl,
AMlysis ol Rcsiduals. 'liandornrint ro Liddrir!, Wcighrcd Lcan Squr'.s. lioltrofrt.l
llcgrusrion. Multiple LiDcar llceNssionj l.ogtiic RcErc$ioh M.dcts tor Biro), OurptrL D rr
and Corelation Analysk. Annltsis of Vrriln.c: Oncnvry  nrtysis ot V.rjucc, Two [acu
Araysis ol v.rianco: lnrDduction e1d PrhDercr lsriDarion. liiing ltlpolhcses. aid
]wojva, An,lysis ol vrrianco wirh Inrersclion t,robichs. T[c soodnss orFjr Tc$ and
Crrqoricrl Dnh An,lysh: C..dnc$ dl'fir lesrs \v[.i  L] Parmcrcs rr SDN.lic(,
Oooddc$ ol Fit'lesls q[oi Al Patun]elos rre Urspccilicrt,'ti$ !t liJcrodcr( i,l
ConriLrgeacy'1-abl.s, ltss of lndepcMcfcc ii Conri.scncy'L'rblcs tta!jn! Fixcd MrBi'rd
'brals and Kolhoeorov Snrimol Coodnc$ oI |it list lor Conri rous Daro. N0lprmhcrrit
IlyFrhcsis Tcsts: Sisn Te$. Siercd R.nkdd Te$, Two,Samplo Problcm, and ti(trs ttns to.



RandoDnres. Snn!lltion, nootst.rp st ris.ic,l
nunrh.* 'lhe booN.at merlods, pcrmrdkrn

mcrlrods. rld pcnnulrftn t.$: Random
re*. GencraLiilg discEle and contifuous

. lhcnrc.ium oti'rn'kriLr a aog ish. l-r.(,.. frL.iiJ s: rccoDrn.idctt booL\, ppr ljtcs. rnrl dodhcnrs! l)n.rs\ crpcriorc)l.llrcsu rs ro L0{nxnrlrriDo (cchn\rcs (usirrs txbrr!r s)

Sr!dor M l1oss.lilodud on ro
lilscric'/A. onricPilss.4ttr lj(2 Lrolgrs C. N,toDrsoDrer] rnd ccorrr C
Llreiilccx..)ohnWiLcyadSo0,4rhEd.

l,Ehrb llLv.fd suristics lb.rirsire.j: and Scicnri$.

JlLmas, Appled Srarttics Md prob.tritnv t*

rtr!nduclir,,trrrc (.d,rrc:

... t.tr,,.!..r..!c,i
l, l l

.. .. \ ii. ,,.., - i t,- ,

.,.,tlL':.,.
c(r)n.\ DJ.Llrc 5

. l! uiLL. lrnJ rlrc i\rtrt, r rt S.r 01, ot.itultx!.s I. r ..r...i I : ,l t, ,r .j ..a.!r. 
rr\ .i t.,.....1,, .,.t. o, L., .,! nrrLrrrxrJLlr.^chi.\etrrcn'sildrltir.ns!.'rurotBrnstadl.t,",(]!u.t,,".unon,.

N'.hl! ns r )d Dr!rprcr! !l llrrSLln]sl



Counc Cotrtcnrs: Hisn,'tr trnd Socicry ulllcDsrl utrdur rlrc Bririslr fl'lr .nd l'rlti$,n rDl.'
'lhc iDprd olllithhaDd l'akinof ruleson rhecc!troirylnd cdrcrtioo olLhop..pL. LrnsLxlr
Nlovemqn ol19t2, Evenb l-erdiDglo rlrc N{as Ups'acoIl969, Waroalndrp.ndoncc rnd rhc
Enrftlcn.c ol BM8ladcsh in 1971, GovQnmsntlnd l'olitics: l lnre brxnchcs olgovc'nDren!
cxcculivc- lesislllivc andjudioiar], foflnation od 

'!le 
ol maror politicalpdics i,r BrDslrdcsh

rnd Coneilutioml dsvclopmcnt ol Bdtrll.dos[, StrdJ of G.ogrrDhy nnd lio$urccs 0I
urngl.dcshr Loca!on, Arc!. BouDdory, licologicd Sctiiirgs, Riv.r Syncr (ilirndo. l)copl.
rnd lt!ures oJ'Bm!l csh, Soci,'l Struciure ofB!Dgiad$h: lh.il so.cO, Ll, r socrcly.
lian,il). household, ann kin\hip, Wonren s rcLe ir socicl] Culturc ol lhngltrdcsh: 1-rrsrlc.
Lircmrur..ArlandCullftcolDai!hdcsh.Econotrryofl].tr!l{l6h:Mtrjo'licooi1i.5.clurs.
purcnri ls ol-vllio$ scorors dnd thcn F!spcclivc oh.llulses; lo iAi xid rnd dcvcbpnrc . .1.
oldonor rgcncies. rols ofNGos, AchisrDronL\ in dirlcreDr s.crors olr]xtr3t!d.srr: LiroDor!.
Cultuc, Sporls, ctc., Socio-econ0 icDroblcmsrtrdDrosp4tsofBrrAldAI:porM).lrrlll)
isuus, nrtmld saner social r'atific&ion md genderdsfliriiariof

. Lhc ordiu,n oliNtrrcrior is Enslish

. Lccrurc m.(criils: tuconrmcnded hooks, tpl Ules, ind docuhcns

. Di\cu$ exDerimcrlal rcnrlB 1o lcxrn,mlrzi'r! lcchniques (usiDg hb rcsulL,

I ls1trD, S (1001) llmsLrpcdh \ !trr I rctcloffdir.,\sixrir so.iol] ir'trJgrdrstr

I Kil'irS A (1999). rd,r'l!/d/, / rtr, i)r,rnrn./r. UdircrnLy l,rrss I kl
l. Ilixr. A. (1016) Brnrjlxdos[ A l,.Lili.rl HituD si'rcc n.cpciL].rc. ,.tr|o': ltl

Object Orionied Cotr*pts

L*rodtrction otth. Coursc:

Ihn couse sill explain the basio lopics olobjBd oriented cotrccpls. Thc coursc wit suiderhc
eudcrB 10 dcsisn a Drcblein and code thfln $iDs Objccr oricmcd (oO) ConccDrs tr n
c\pccted iirat bv drc e.d ot rhis cotrFc, $rdcns will bc rble @ nodel dillcr pjacricJl
scetrari.s trrins dre ohjecr orcnrcd pandigDr. Srudenls wlLl leanr and idrptonror mrccph,
Imcri.nalitics and inEiacrion ol objech and clases usins diJlcrcnr progrannniDs lrsussos!
which rvill stictl, rollow Objed Orlenciion.



. t LrdeNlond nrc princlple olObject Orlcnted Arohitccture
r'lbdcrlln p.oblcms lion rhc pcspcclivcolObjcclO cnlcd rcLncctutu
. lnbcrhlc to rnanry. data, runcrionsrnd useri eracliors usins olrjsct Odcnkrion
r'lo hxndlc idlcrconicclion activitic! a'nongdiffercnt objcch
. lo hudlchuLUllyu sd aclivi(v on dintrc obiecs

I 
'odu.rtun 

lo objcrt o'.icntcd conccpts: P$cedu?l vs objccr oricnrcd (oo)
l'jmgraDnirg- wrat is an objed Obicci Dlta and Beulioi What is ! Clas Atlrll,utes.
McrlDdr aDd Mcssalcrr Thc AnIoDrv of a Clusr Thc Nrirc, CommonB. A(ributcs.
Conirtcktrs, Acccsso,s, h'blic lnerhce rncrhods lrd ltivalc inplemerlalion mdhodsi
Constllnn'sr Dcanulr .!D$rucroi Usiii! multiolc consnrctodi OLi.ct Orictrtcd trircinlcs:
llnr prulrtiorj l,nreriranre, and DolynoDhkrn: lhcaDsuhiiotr: Datn llidins, l|lcrlaces and
lo,tnNocnlLioN. lrheritatrcs Srpc(lasos md Subclascs. Abenction rnd lsr
Rc rdrships. Rcusi,re ohjccr, G.neraLizatlon and Spccializa.ion, rlorv ldreril.ncc We.kens
Lraps' r'or: PolyNorphisrn. comldnion: Abllu(ion and H$ I Rslationshipsi llow L
rhnLi io 1c'N .l Objccts lficrhco vs InpLdmunlarioo, AbsrEt rhinkilg rvhen designing
Imcrhccs aNl Ci,inr rlE uscr niirlimal l:nshce po$iblc; ObjcctOrietrlcd Design lrnr.iDlc:
S0l,ll) - Siiglc RcsponsibiLtl IrrlDciple, Opcn/Closc Principlc. Lhkov Slbnirurion Principte,
ln(cnirc. scgrcSarior I,rinciplc rnd DcpNndcncy InveEion l,!irrciple.t usq hrtcrhtc
llrndli',g: liscr I ncrlacc Dcsigr, l-.yor1, kcD1, M.uso Lidene.. Evenr Lisrcncr! cr i Darr
Sh'rgo: S1o,! J)rta lVxrirblc rrJ Objccn) i', lrilc d DdaliasciExccplion IlMdlilg: Objrd
sqil i^Lnr, trDd l).sc'i6LlrurloD: Collcctions ind Ccncrics: Objecs 1 v.rious ootlccltods
n'cr r\ l,sr- !ldlij Vccl( l',rc, Dictlo rt. slc.: OLjdct trtrd Thrcxding: Thrad,
Mr lrilhruadiLrg, |or(irB. Cotrcuircrcl Slccp, src

. l r h1!d trn ol-iNtuclor is l;n8lis I

. -cdtrrc D erilLs rccornnrurdcd hoo(\ pDr lles. so0rcc codcs m do.unr.Drs

-a
4
-a
-?
4
-2
-z
'-a
-?

L llc ohj.cr a)rcnr.l lllorllil Pturc$ (lLLr lld1.1) \,r urcislcld. 
^d(innrN.strr

I rr \.1: lh. (.n|Lrr (. i.i!J. \ rtr ti Lio I I lrrbur Srh tJr. \t.atrr\r I iLl
I r\x: l]tN ro Prn! m,lil.v.dlr lil r.i l,rtrlt). r..Il.rrrr Du r.. Pcr'flr.20t7
r rrrrdi\..1r\r. l[ird l:dir.D. roi r L]trr I i\dd nrn \!.rtcy



Coursc Conlonh: Review ol darn srruclrrcs {hd also rhms: solvirrs orobtcnr (descrbc(
sccn.rio, urinB data ntrLctu4s and riso hms iD.titlcrenr Languascr s,ch as Cr+, Jxvr
Pyrhon, Cj; dc.ilinpleDrnriDs 6cs seo.chiDs tcchnntues (forsohcspcctficd sccnr.ior: t,iDcrr
anJ Llinaq' sca:rhinst Soaing and tlecndion - Sotvins prorrlcnN usils cornror rechniluc\:L fl.:o, s, 

', 
\e c.um So I H oot- SJ.r. eJi. r So,' \ae ec so I n,,li. \o1 I p.r,J,,. .-..' 'i Tovn r'l11oi" . ntsr )pcprobcnji.rob,,i ". .irc.-. _dr_ .,.,{r.,c,_:lirLcdl,.', al*la.'Dj,')lre...i\.At).. r.lt,nL.d...s(:S,"t).,0n. .., ..,,.

Linkod r.isrstSecksrnd Qucucs Stscksand eueuesand rhc I trnplc;; ,tjon S ,"si".

. lheircdioDroliNrucrton isEnetish. Lccrur. ,narcrhls: iecomDBnded 6oolG, por files,xnd docuncnLs

l'r.r.{uisitcr CSE 1101. CSE I 102

l. D,k .lr,.r,zJ. Sdrxmr\ O irc Scrlcs Effscrivc .rrvr. ],J E iliiu. tostnr Rl,a i

' r. Ilo.,siue,oS <rtn--r"LJo.t. 
^.a--,jDt\. t-t,,.r Ion,In,[..,,

J. nob.. I Ktu.. D.,:-r.\,.*,L,tt,4ro_ D.ts,ltti,,. td..... to

Con.\c aoro'isr t nIl!Dr.D!.( ru rid jcl.vr r rb \v..[ 0 1h. (r.rnm] ig rr..q qr \r

. lhc ncLlir nr olr. rL !r, n \LrC \l
p,f ,t , _r, r

csE l2t5t-



Ol,i(rOrnnlrJ a, ,crnR fuL

i D. A. Patc6on and l. l-. Hcnncssy, CompuGr Organiualion aod Dcslgn - lhc
lhr.lwaLdsofiqare l cdacc ,l\,loLa KnuLmann, 1993.

I C.llrmd.hg( Z. Vrncsi. and S. Z.kI "CompucrOrg$izrtldn , Mccraw-Hill, 2002.
r. w. SlliLirBs, CoDrfurer OrsanizaLior ard Architedure - Desienins lor Perromanco",

'I J l'. ll!),cs.'CoffDurcrArchitccnrc.nd Orerniaron', McCEw-llill, lrr8.

lh! lah 0r'lqillbe dcsiStrcd b.sud dn rtr, Obi.dOrienicd ltograinn,ing I.angulge,I'r each lob
cL.ss. nud.rs silL bc sivcn a sccnrio/ hsL( \yhcrc thc rcxllzrtiorr ofObject OricnLed CoDcepb
rL.tr! wirh OO l-xnstrlgcrlDlrs *illbeimplcmerlcd t-ab roDics.rcSner bctow.

Itrrhdtrcriotr rud ri,viroDnr.nt l)rc|f nnr: Lrrodtrcror rd rthlrrdi oloo Llngulgc.
hrL.grri.d D.vclorncn EnviilnDHi (lDll)r l,ro8mn lohpllins tud runnil! Oo p.ogranr,
usinr ! AsDrl[ anJ A&hirerttrrei
Slntr\ l,rckrtc. lmpon, Chs, Fields. Methods, Con$rucrors, Prirnitivs dar. t pcs.
conLlilotr. ilcrrLioD, Strings sDd lisal, NoDexisrcncc rype: null. Cl{s rypc: Dormrl, iDLinc,
abstr.cl. irnerlicc, cr. Pro3nnDitrg lcaLurcs ro s'ppod pracricrl OOI Sring Orerdionsl
sking cr!liors a oDcftrions, lnrmrlabiliry pirrflu ol sn.ing, s1rltrs comllrisoi aDd

smrchins. Stins b0lIcn rod build.mj Objed aDd dak l/O: str.an$. lnpd atul otrrpul Slun,
l;io, l'rrlr, l)ireclor), .nd rcci Erccptun hrndliogr rry and oatoh, checked exccptior vs
trnctu.ked cx.cpL.ds. rlnow ud lhrows, Conlmor cx.cplion Md User dclincd cx.ellions:
l-oggcr xnd DebuggiLrg l,oggo. Log lcvols, Fomateis and lilters, LogSer llandlod add
Mrrt8cri O cricsr Wildcfd, O.nc'ic class dcnnitions, Ccncric DcnDd dcfinitions. Usidg
guui.ri Collccrnm FraneNo (: Collecrld i'no.aaccs. List rDd So,rdl-iir, Mrp aDd

sorlcdllrp. Nrv 8abL. N,rxp. s.r i soncd sor, NrviSablc suq Qncus rDd D'Qucue, shcki
)[i Stmgc] srve i', ljLc, CRUDopc.xrn r i'r rDlrSQl. drhbase:lrplemenring lls0r lnrc ircal
!h t 'lh, dcd Pbsrrmhing: Ovc.vicw.l lhred, CEALiIg lnd RunDinS lhre , Thiud
l']oos. lhrxd slDchronizaron. wan ord mLily, join $d slccp and rhc concuntMy APll
ohidsrrrlizaLiotrsridDcsDridlizrtlDh.



. Thc rediuDr oliNtu.!on is Irgttrl)

. Lecttrc hrlcriaLs: rcconmcndcd books. ppr,iles. sourc. cod.: rnd doctrncrr

7
C

a

e
q
a
a

Q

e
t

c
a

a
e

l. 1Ie Objecloric.ted Thous[r ttoccs (4r]r Edilion) Mar wchaetd_ AddnoD wcstcy.
2013

2. Jira, The Comp lclc Rc lelcnoe, N inir Ediriorlterbcn Schildl. McCLaw HilL
:1. lavr: llow ro Poer!m,Ill.vcnrh Edlrlon Pr0tDcttcL,ltarvry DcircL, tcaEoi. SOlT
4. EfiLdive.,ava, tlritn Ednion. Joshtra Dtodr. Addison-west*
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Semcstcr 3 (2"d year l" Semester)

t rodudnD k /\lgoritllnr

l r'o,lu.tlo( o, rtrc (roursc: lLis Nur. tr lL hr I rlt jrrcrs h x lj/d rtrJ dlJ!r
. .. t. .. .. .. ,. j j,.. .t.tr , .,. r

.\,!u.. LhrL. b\ Llr.ualot rlir.ouLs..ludrtrs*iLb!rn!busrbc!|tcJrllorirr. I
\, lli ,lti'irDr fi rc.r)qtrr5IIb.nirtrrilirrir'rorIdrtl(Ijp r(iort,lcr]].trrr
Mi. n, \i,irrt ['rdi!xt pr.h .o]s

. i)xl.\ crs r pn)rri'rsor' nr

. n d.iign ro.rllii.r trllorir I r

. ln rixl\7c rh. n,npurdnnr rirn. o xt3or rrI

. t n .r I ikl(rl h.r\.!i strcc rtrLLir N ri o I lorrhn r ..! of! ln r.rxr |![.0] ji LiIC llirude

. la { i xh.ur.pri iri'rgpr.6l.nrr ir\ nrL( oD fro.cd!,(

Cuuror (rnnctrts: hrlduorion ALgorrhm, Anatyziog & Dcsigning Atsorthhs, Corecnrs
01 ,^sorrlrnrsr cEedy Alsornhm , I roducrior 1; Crccdy 

^tiqnirjns, 
Crccdy Choi""l'opolr CrcodJ h. Dynonic PrognnD nE, liaclion t Knlpsack probtcm. Aciiviry SctcdiorI' l'r,,. I rl,. . .roo'rts' .t (d1...t ict I eh.r o .CidJ..Eprob.c,r. K,.. 0,do

Dvi on.co\u$DcslgnT.chriquc,QuicL(Soll,N,rcllcso{,t\ooiotCoi..ches,ardRur
liD..A'rL)(i\r l)!trunio Ptr,crmnrinE - tduadmrioi b Dyn.oric !rogramnri,ra tcdnri.ttr.,

rt- r_t r. ot.., \JLr,.L,r t..op.,).  .*,b).,,.-..h...i"s v.,,(:.d 14 riptr...r. l,\ \.jb \-,.'t.'. li,..i. L,.r,ai,n r.,.r g..i.,p...l . o.', n,o f. 
' 
c A. JD . s. u'^, , \eaEd., r - d sho,E{ pdr . I be,. J.-Lh. j

Scnr[. Dcpr]r l:rsL Sc&.h, ):iow N.lwolks, SirAtc Soune and AIt prir Shoncsr pallr
 l-qo,irh.si Sclcoled'tbplca - Srri'rg Marchi'rg  teoirhes; Nt Corptelcne$.nd
' 'r r n..'i.,. \lgJrl" - .J., ,.1phkrc. I,t),on,ot ,n. V,."tJ,.1, \p.. i.,... .l .!oL-'b'1..\t.,o.,.'r...trn.t.r1 o.. i\m,o^rnr.,or I C, .11.



This cou$e i'nro.ltrccs rhc loundrro mmDrx'6iirr Lhrn! a
.,'nh.r ..oD. ,, 

'p 
b.'1..i '.',n1,..d io',:.t -,.r,.

addrcsscs tho issle ol which probLcns caD he solved by corhp(,1ional nrcrN (dccidirrilny v!
uhdccidrbiliiy), and inroduccs conc.pls EhEd lo comptrrdiionatcomplexir! otprobLcfrs.

ldmducrnr.lrho (1.!(:

i

ilhcoLrrcrncolll,is.oL,\.i\1!pro!nlrrri'rnnhrdnmiolrcrh.orJoiconrpurxr.rr.*rL!
fic loLl(rvi,rghmncIesollh!o]t(iraLcoorPt10 s!$cc

. lt lbnnrlizc ol rhc DoLion oJ poblon* v x r'ornallrtrEursts

. lii lirulizc oldr noturol .onDu[(01trliIg rb$]r lonpurio.! J.rir.s !.t.d

. ln uDdci{ntrd r L)r.['.h] ol .lrr.s ot p'ohtcN or bnnrt Lrr3!x!.s (rclulr
.! rcl I'c.. on.rlsc sirnr. J.ciJrILr, i]!lLnlc!nrbt.)

. o L cNxnd r hi!'r.drt ol.Lr$o\.lrtr1oNftr {ti rilr rlLrnrlr. n,nrJ.trn.rr.n r.
rnd Luii'r! ichiir$)

. Thc mcdnm oltulrucrion is Enelish

. l,ec tu,! 
'nateiak, 

rccommcndcd books. Fpt filcs, mddocumcnh

l\.crcquisir.l (sLl tl t.sLi t206

lDr.dudnrr h ALsornhm Lh.nN l l (trtr n$ cl,x lls li i..i+r.r. Rotri d l. R \c{.
.n Cl lh Stci,l

sli 2l I2



llasic cdrc.t$ and dcfinitlons: Ser opcdlionsi parition ol o sel; Equivalcn!! rctarioDsl
Itopraics on rlsrior oh soli P.ovine lquivalcnccs aborL SlciCemritconccprs otAutoDue
llrort: Irerrninisric Finite Autofl0ra (DF )iMini'ni,aih oI Dl.A i Non-Dcrcrminhtic Finnc
Auofr.lr (NDM): DquiyrLddcc oI r)cEnniDtttc ann Nun-Detennirrislic i:iDre Auronmki
l:qtrivrcrc! bcNcor l)lA. NlA, NF,\r J{cgllar lixprcsions: Opcrrions on Rcgtrtar
!\trussnrs iri|iro A bmru and ltcS(l.r Dxprcssionsr conveNion lron FA and guar
crpra\s.trsi C.nr.x( Fec (nannMAi Pr'1c Trccs: Arnbi8triry jn cramnra^ aDd I-anguagesi
Skndrd Fornsi Chon*lrt N.rnDL l:oflnr CNibrch no nrl Foflns; MiniDizaljor oi Crc,si
PonrdoLvr Atrronrar ODA): t)denninhrjc MJ Non Dercflninistic (pD )r Foflnrl&finirbnot
\PDA: -l nsitiLnr Uridions of Nl,l)Ai NPDA llrodtrtioni Accepring Su.iles Nirh NPD,\I
latL nllcncr DI PDAsnfd cF6: thc luriD!M.di rc.

. lhc ncdi noliDnrucri.D h lar8tish
t L.cdtrrrnalcriah: Lecommond.d books_ppl filcs, nnddocumetrts

ir ,rf t l{.r!!\ i\t,nr\rrL
,!,/( drrinror (1, :tlLi,)rl

: ltu.r trdirrr tr, txr!!4.s xnd LLrr

. l! lcJ I nr ri,r/r

hcD ! aunntrbtrnn.4r,

Itrr, rrltrcrnn' 0flhc c0trK,:

hrl,isc!orJ'1c'rcr-(DowlcdgeofcompuroocNvorkingsNirjutu$teasseLtorprosp.crve
$n\rrrr.rsilc$s lhis courso rins ro |mv dc rn tnrcJrcrion to tuidrndnrtcdr;p; in fic

or...li ..\!1..''r.'f'o.o-"|.,'d afi...ors'",.'t, ..(.rl n J" ! .r..- rr,o,^ng :.ri,nrnc,
I rl p'.- . .00," . rg o!J. a,.i . i {. d.o ,n.t....''.' \'r c'r,lcr'8". o'..e..h-... t.'., oc rirr i \id lrerJnra,rLt on-cdl

,.. " nt .. u ,r.l,
sroL ltl 

-1r( an ir dcpr]r koo*lcdgc or 1tr! dpcD(ions otdifltrcni protocots otl.Ci/tp prutocoL
suirNs rrd rc* rfuy idcrld Nirh cachother

.10



ind trte!rah rvhicI is, ]r p3nicuLu reverscDilcesolde vr!vc5

in dcpth lhdc6hndi.e ol lhesc No corccpts and

I Conrpurer Neeorking A 1op do*n Appbdch -Kroso xnd ,tos
2 Dal! Communication & Nelyolkirrg Behrcuz Forounn- Mcc.xw Hil EdLcrlion
l. Computer Nelwork ltunrnbaum - Pcauon Edrcdion

15.(l 3)= 15

.rlctrltLs in.hd. rales ol .hxn!. o] a tun.tioD $hth is l.ro\n trr tlfu duirrnr oLl

tl

. Lo lca'tr rboL1(rc lnrq rct {rrctrr!

. t nFr thr dehiLs ul thu n ohc.h thrr r.e N.d lnr s ccc$lt .omnLnLrriLr) u: r!

. T. abL! (o ufdci$Dd ho\vusiDs rc Lryeredntptuxchr p..lult.rcr$s li.n n,urrt
(o lcsifillon Lvirh thc lrclp oldiiltrcn! Pnnocols Lscl i'r diniNr hy.rs

Cdursc Cotrtcnt: Ovcflc$.11[! Lnorct. Orcrvicw o] N.rv.rkin! l'trro.uLs. lotr\orLi
Ud!c,:.lcNork Co,t,lt rocoiL.tqs.lnr.IndSlrcttr.. Llc[ysi nP]c ioflx)cr l'ri'rridrs
oIN.tr\o.kidg ApDli.rtiux. \|.h xod IlLlP. l;1|']. svll', D\Si liaLrod l,r)cL: ' sno1
lxyrr Sc,riocs. NIulitllxiDg rnd l)c onLLiDlc\irrg. CoD$lnr1 cs Lr :nrd: Ll)'.
Coriccl !tr ()i.fl.d nannnrl lCP, Pri,r.idcs .l (b,.Lcs.n Con(n. llP (dr3lri,nl
Colo i Nd\ro,L{ Lrlcr lDsidc r ilourrr. l)cLxils ol r]L lilcrD.{ Prorr. lll'), ll'v,r Strh1.[,n1.
Sl)N C!rtqrs. l(nrng Algo'irN\ (l.i,rl. S1[.. Disrrtrcc v!d.r). ft]]\S nui',g r 1,.
Itrrc'nd: ODsr Shoncn Prrh ljiilt {OSP|). {!u1jru rtrror! thr lSl'\ ln,n., Gxtc\rr l'rotu.rl
(llCP):l-trL ,rro:N,ltrlliln!A..csl'rob(n\.S\ri(c,cdL- N.80l lui,ccssl,\\\

latldiun!l Sr.il.8ios:

. lh!rtriluir.l i tudiorirlirlLirr
t l.!.iurcmrtixls. rcotrnnuidcd b.oLs. Fpt liLcs.r d.u(Nctrts

l nxluctiotr 0frhe Cuu,sc:



r.fnrtrrirxL. r,! 1{Llr\ rrDPLi.rl.$oa(.LlnrLs I sfurcc, ursinluiig llroulh .r1! rg

. lo gni'i llnriLixrn, with kcy idms ol prc.xlculus. incldding rhc hrniAllxrion ol
cqlar oDs.nd eLcNctrrary lnncrions

. ln Jclcldp llL'cncy lrnh drc prali'ninrry ncrbd.logy olraogcDts dnd lihils, rid lrs
(clnririoD oir dcr varivc

t h deyelop urd pmolice neLhods oadiilerentialcalculus wilh applicaLions
. lt dcvclopdd prclicenethodsolrhe irncsral calculus

. lir flLnd iNrL.r!r i iul\ 
r

. (rtr,. nrLoi:L:: 1..,, I f! r(.n hf.s r, i[i.r]d Ji(nrr\

.-?

-2
--a
.'?

-?

\'larir Algubrn, Dcrc.nil nr rnd irs pr.pcdics, IDverae of I squaE nurriccs and propcnirs.
lalcmcnrrry nrarrlcd\ and reducLior ol! Dur x Lo rowcchelotr tnan xld reduccd owcdrLotr
liirhs rrd Liron dppLicrrior iI soLvilg sy-(cD oll ncar equdions. Vccror splce and subspaces oi
r vrd.r s|xcc, Litd'sp!r rnd iDdcpcndcNc ofve.ro$, bN( xnd di'ncnsion olx vcdor spaco.
Itos sf cc, Colur Spacc. Null spacc, and Ntrll spacs ol lhc taisporc ol a mrti,
onhosonrll)_, (rnhosoiar proicclion mrticc!, onhdnonnrl bases, CruFsclnnidt
odhoSoxrliTalion rlgorithtu xnd QR l',rcrorization l.:igervalucs- I]ia.ivc.tor, OnhonorhrL
diisoirliznLon. DirgomLiTrrloD olslNnclrc mnriccs. Nonnrla Posirivcdefinire Drric.s.
l- rcrr txnslnDatlon axl tlr.ir mticci Ch gc ol hasos, OcoDrc!.ic.Lly impo& inDm
1u'sl.nuriois Si,rsular Vrluc l)ecomposirion (SVD), Ccomcric idc+rellrion .l SVD,
l),i'r.lprl (rofiporcnr  mlrsis (PCA) lror SVD .hcotrl atrd Cau$-Scldcl nr(hods lor
rmroriinrting solurbr\ of liL)cff syscN. Po\rcr Mcrhod ldr lPp'oxirndi'ig E EcNalues aM

.l l-in[ ]\ls.bm r L]r r\ffl.rr )s.1, [L]ni\,r Srlr.n. t.eoo
i ra ldr r.r o l-i'r*r Allchrx. j .!d r.1. (i ltrcl srus



I'rtroduction oI thr coursc: Dash ol thc strdo.h shouLd coinplcrs thc soft\\arc pro]cc1
i'rdiridurlLy. Srudcnrs are rcqtri'cd ro dcvclop sumcicorly largc soltrlarc whtrh .oqtrn!s
sieniicanr "ptublcni solvi'rg" erTof, llcsidcs. $udcnh nnur showcnsc rr skitL\ rtrcy rxvc
&qunad llor drck so hrco]nllcrcdcoursos.

i To rnastcrcoding skilh
. To leam to crcate a conplete softwrrc
. To lo.fl to nrdnagc large oodebasc
. ln kcoptrdckolchanecslo rcodc rl ough vclsion codroltilg sy ems

l,Iar.auisilo: SE 1206, CSlj 1215. ST T 120j. Mrtttt l2 L6

sIi lt0i

llusire$ Communicati0r

Conxtrunicxrion (ronlopl: The Rotc ot Conrnn'nicarton i,r Busines. trnpojID.! ot
ComnrunlcatioD Skills. N,lain foh of tlusirlcss CoonnuDicrlioi. t\!cc$ ot Humar
Connnuicxti.n.l-undin.nhls ofBusitre$ W tnrgr Adaprdrjol rod Irc Scto.rn,n otwods.
Con$tuctlon ol Clcrr SeDlcDccs nid Parempl$, Wri(iirB for l.jlocr.Ilnsic prtl.rn olllusilcs
IvI.Nlgcr: DnrcllE$ ii Cood Ncws rod Ncur!t Si(uarions, tndtroc0css i,r lid N4cssa!r,
Iirdircdnss ir1 Pdsasior Mcssx8c, Lc@ dnd l,lenomMtrm. t,encr Wr ring Srrhs. thl; r
vrridions in Mernotundurns int rfu Lmait, rob scarch,^clivilics: srrori$ i; ra r.h s,.,"t,
l": b".- ! L.u(..!!. o,v -13 r.!'.trlr. - ,i"r., ."",,.,r
Iundxm.nlrls of lleporr Wrirnlg: Basics ot t{cpon WriiinC, ncpo, r Sructurc: Shoil Foflns.
Long dnd Iornral Reporr, Usa8cs ot G2phjcs. Orhor l.orrn ot Irusi,)es C0nnutri.rti,nr:
lnlomrlOmlComhunication,1lchn.logyEnotrtedConnMicrrton.-psychotosyirBusirc\s:



r ll'! n.d trnr oli)yruch li lirlltl)
. l,ccrL'!n.r.ri,\ tcornnrcDded hoos. ppr tit0s, rnddoouDreDb

I L\l$h'irlnndOqlDizrln,ul Psycholo!) Rr\crali ind Ptu!'i.s htrll. sp!.ro 5rlr

t()rr ) l,.nil.\1r N i ,xL.\ l.\ r uxst! lltrsilr$
l inntr Lnr( !n M(nrr tLL

J,b',r.. I o'h'.cd \pp o, l. Pe.o,-o or?o Arp'o4!t. t .'po.- ol.od A,,.t)
\ .e, rer.M.hod.r.' -ie...o , .. i 'l-..; .:

Poduclivc xil Counrelprodtr.rive Enrploycc Bcharior prcducri!c B.hrvior, .,ob pcrtornMcci
C(unrrproduclivc Bchrvio': WiLhdfrrvrt, Aggre$ion, Mhrcrhcnr, S!bol!gc, and Thcfi.

Itrrrrlucrnr n,,\lg.rirhD t-xh

couNr c0 !cnb: nevi.s of Alaorirhms. ADaLyzjng & DcsiSijng Atgorirhjns, c,eed,
Ago'1lnns lfroducrn,r h crrcdy Atsorilhms, Orccd, Chocc ltopc{y, Dynamt;
P'o!hnrmiU, ltudn,ul Kn.Fsact t,r.oblcm.  rliv ry Sct.crioD prublcm, Hurnrin En.ddilg,
lnsl Sdrcdtrl rg Pr!bcm. C.iD Ch rBi:,g fr!btcrn, li&skrt s rDd ll.iDr,s NIjni,num S|Drnir,g

'ou 
A gorirhfsi Divide rtrd Conqrcr At-qorn6nN tjtuodrcrtorroDieidcandCotrqm;DBjig;

liclrriqrc.l{r il n.,\n lysisiD} irnic t,r.ogrrNming- lrlrcducljonio Dynailjc prberorlnri;S
lichni!uc, ll.ifciplc oIopriNatirJ,. oFiral srbsbucture pbpery, Ascnbty LincS;hcduliis,M ir ChriI Mul(iplictrilotr. LCS, Vircrbi ,\tgorirhn, Bironic Euctjdean, Tavoti:rg Satcspc*on
l'robldni Oruph Scarchirg Md Shorrcsr path prctlems - Bresdrh tti ScaNh, Depth Fire
Sc cr. Ilo* Nctlvo.ls, Sirrglc Sotrrcc and Atlpxi. Shorest pdh Atgorirhmsisrjng M*chirE
AL!!r tlnns, ApptuxirnaLion Atgor nbir.



cstr lll -

t lhcmcd unr ofintruction islnelish
. Lccrrcmrlrials .ecomDreDdedbooL(s, Dpr fi les,atrdrlocuin.n$

nrulLCL.) b Alg.,jLLD\. lrilr\ll anrncn.(rr.r. ,r !rnn,. tt(i kt tt1$r

L Cohpu(cr Neiworl(iDa - A lop dowD Approrh, Kuose d ltoss.
2 Dab CoDmuic.lion & Ndsolking, Behrouz fo,auzrn, M.Onw Hjt] !:dtrcd ionl. CoNp0rc.NcNork,Tanncnbaunr, PcaEon Educalior

'ti

(

l'rcrequhil.: CSE 1215. SE 1206

Conrltrler Nct,orkh,g Lrt,

(rotrrse CotrtcDti lDrplcrcmalnrnrml rclcvrr lxtr \yorrotlrc rorunood rg rcorntr \r

. ll,. n,.diuDr oli'rirtcr o. rlirglish

. L.!clrcuxl.'irk rc..m n0rdc{L h.otr, DDlritcs,rDd Jo( n!trLs
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Op.Dting Svstcm aDd St,sronr

Semester 4 (2"d year 2,,d Semester)



Proccss syn.hronizdtio : Synch'onizdlions bolr, Principlcs olConcMcn.]j Cririca Rcglon.
Muturl E$lusion, Somaphorr aod MnE\, Moniror, Clasical frcblcDs olSlDclnotriTalioD
Rcade$-W rcN l,robleN, Producer CoNumcr problcm, di,rlinAphitosoph$ prcblcnr.
Derdlo.k Principlcs ol dcrdlook, DorllocL( PEvention, Dcrd ock Avoidrncc, J)cldlock
Deteolonltecoverrlromdeadlock-ADlntcemlcdDcsdlosks1tulcgies.othorlsnLcr:1Nopr.
locki,ig.co nn,.icarion De tock, I-iveLoclt, shNrrioo
Mcmory Mrmlencnt: tlcmor] rddress. Swrppine ard Manaeirg, |i!c Mcmo'y S]r&o
Vi'1ual Mcinory Managsneor, Plgi|g ScEDcnlltion. l,agcd ScgffcDtnLion, Dcmrrd Prging
l)c.lomrancc, l,agc RepLacemcnL Alaorill1nr,  liocarion of F.rm.s. Thnshi'rg
liile SystenNr Iilcs. Dnccbrics, File sydern Dum8emcnt, tnpur /Ourpur, Priloiplcs ot t/O,
hlrdwd.c Pi,ruiplcs oll/O, sot*aE 1/O,solNdrc 1ayc6. Disks.

i
(

I
(
I
i

t
I
t
a

a

(

I
t
(
(

i

a

a

e

a

,

a

a

a

I
a

1

a

. lhe ncdium oliNnuciotr is lingiirh

. Locturc frric als: recommendcd bolks, pp1 Jiles, rDd loq ncns

csl: r?il. crsE 215. sE 2Lt2

L. SiLbcrschcrz A.,C.l!in P, Crgnc O.,'Opcuring Syscnr Cotrccpls,'. 0 rh Edirion..tohtr

2. AndrcwS. Tanenbaum, ModcrnOpchrirrS Sysrcnd,, 5rhEdnioi, trtll
L Stalhrg Willim, 'Opcrdting SlstenN',3lh Ednion, PelNotr lduc.tiof,
4 Milar Milsf,kovic,'OperetiDgSyscnrsConceprs addDesian,,,1MGt.l
5 Das Sumilabhs, "Unix Conccprs and ADlJlicariohs,, trd Frnion, rjtu McGrw l.

trlradu.ti!n of drc Cousr:

Th; !oU.( 'rl rlLira.c.l.-:d\'nceo rop.. .n j.. o,cd(j Jr,epr..od-.,.
'rl'ro...",.ddc.ig,pd(m.'Iocod'..qi.AJio.t-..udcj....o',.,rt-\.or.cp.,, j
lifc problens. 1l is oxpccrd i[ar, by dre end of ris coursr, duderts NitL be ahtc ro dcsjsd
p.oblcms usina dcsign plrerns and relachr codD srclts trom rcirprogmr hlhcLabpan;I
ris cou*c, siudents wilt irnpteDre ntl rhc rhcory comcpls usins uy ob.jccr ortcnrj (oo)



r'fo lcrnr tlrc ft rdmreDhl Driirciples ol OOan!lysis,dcsign, md dcvcldp$cnr
. lokrc\raho.lCod!StulLls.r{toLcinrLddvoiJaDdrcliciorLl,osc
. lo crn conmon D.sign furbrs i,r OO dcsign ard b implemefl rlrosc appropiareLy

Cotrccpls ol Objcct Orictrtcd l)osigD atrd Dosi$ ?rnrcipl.s: Revision ot OO Corccps,
Using UML Dirlrams. agg(ga1ion, comDosilion and 6sociorioD, Couplirg lnd Cohes on,
lSol-lDl s rgc.esponsibili'yrrr ncidc, Opolcloscd Primipl., Liskov substirurioi principc.
lnrcrtucc s.grlg ion principlc, Dcp!ndsnc, lDrcaion pancipLc Rctadorn,g .ode sn,cus:
l) llircn r)ipu olcodc snrclLs I'rapp.oI aLc N!m nB, Conmcnts, Dcad Codc. Dupticardcodc.
l']r'i'nirivc Ohsc!s.D.l-ar$ Closs. Luy Class. ALrcrnarive Clas with Dillcrcnl l rrhcc.l.otrg
Nlolhod. l-on! Pafumctcr l,l$, SrrL Sl!rcmcnh, Specularivu Ccnc liry. Oddhrll Solurior.
licxlur liNr. Itolirscd llequcsr.lll.ck Srcn and 1'rair W'rck. Dcsigtr l'ltt*trsr lmpoiarcc ol
Lcar r! dlsigi pru.nN, lip.s ol l).sign Pa!.rs - SktrcrDml, Bchdvioril ard Crcarionll
I'r(sns. (rdioul l,dr.n Si'rgL.knr, Frcto !. l:ac(orJ, Mdhod, Aberxcr Facrorv Ruilds,
'lln.L!p. rrd Objcd Poo. lrciavioral P Lcnr - ChxiI .l RcsponlibiliLy, ComDrsnd,
nrcryol.'.llc kn:MediotorMcrl.rojoLscrvcrsrrlcet,'lcmpL!rclvkthod.vhiror..dN(l

Obl.d. slnclural lhnc'ns Adapi.r Rrldgc. Ci.uposirc. Dccorror. Flyweighi and Prlxl

. lh! n( un!li'LtrL.r.D rl:,-r sll

. L rdtrrr .I.rixls: rc!. nr.rntl.J 6ook! |f1 tit.s,rtrd do(nrrr\

. rn.us.!p.irnofu ..$rl$ b l.xr rxnrLrriirgr.dDqr'$irs r! lxbrrrLtrs)



lrxtrLr5c Mxn.'*uDctrr irn.tr'

Inloduction of the Cours.:

TLlh co0Bc $ill illuslorc thc databasc slsrcff concepb ntrr incndc dgrlgn and devetoDNe rt!t
a drrrbarc, and ns manipuldions lhe cou6c will guidc a nudenl to usc rhc lonccplr o'
datatrascs in rcdl lilc p8blems. Ir is cxpcded rhar" by lhe cnrl ot rh s cotr*e. slden$ ui I Li!
ahl. ro dcsietr Etblcns using Enrity relation diaginm, dbtc Lo apply nornralizrrton ifnccc$ar)
and lcard ro,nrnipulale dlla (sinB nruc{u.ed qucr} lonSrgc d rhetoptirniziliotr thc.ou6c
will also guidc n sludcnr ro us thc conceprs ol paralleL rd dttiburd durrb,sc wnr ns

. Tohavc!boid undc^hndingoldahbNe coDceplsanddar hr! l. havoa hiCh kreLuDdcrhndilgolmajorDBMS cofrpoichlsand rheir irndioi. 10 5c abl. l! DD .l an aplllcrtion\ dria rquilcmo.rs trrirrAcotrccDtrrl nrdct uhotsI e'.r J,.". A,'d ociln. :. l!.c..lcrd.,...d r.r.orc.fl ,.t.,0d.

. To bc ablc ro aFply nolnalizalion iineccsary. Tdbcablebcnicic ty m2nipuhrc dara usirlg srucLurd quo] tanlmgs. 'lohxvc udderhnd ns aborr re.olc ry in ragcmeDr. To hrve undenhndirra rbour ratut ct rDd disri6utrd drrrbasc\.

lrtroJJ.rion ro DJr-l 6e \J.'cm! to.Lotro t'.c f'o.c! rsal,.r..jo.coi,.,-,ts., Ioo-rnr.,. Lo.c conpon.nr o d d -oJc c.!i,n1Tc.. D,..: voJeiig ,r
Eniily-Rclationship Diagrm; The Rclationxl Modet md No nrLizatiotr: retaijonrt nort.t
tromalization, truslbnnarion olan cn y rBtaLionship daE diasram inro r retaliond dardel.
exprcss qucry in ftlaiional dlgebrq ltrdcxint ,nd |.t,slrinAr tndexing, B+ Lrcc. srii Md
dllrmic hashingi Query PbccsiDe afd eus,r Optimtzdtun, Meaiurcs or eucjt cor
ScLcdion Opsllion, SoniDg, .Joirr Opciariotr, Shrki., lntoflnsrton tor Con tj{;rlhtr.
'url..-d op'tr. -r01 t..'n.o..,. Li.,, r) ,ori,,t to!..L:,.J ,o!.ut.
rrc{r.,o-BF.dPrc.o-oh.(d.o.e')S)J,r.Irclo\o)^dco,r....toE,ra...on:. 1..).
D rbase Syslon Arhirecturcs: Csnhllizcd and CLienr,sovcr sysroii. Sevo. sys.;
Archnccru'ci l,araltcl Dalabascst/o fqrltctkn, tnrej.quqy i athlis . Lnrqrcr)'
Pa'trllclism, lntaopftadon Pamllelhn, tnr.roperarion pamllehm; Disri6uted Dahb;sr;
Distlbucd Data Slotugc, Ohribllcd tEnsadjons, ComDil ptur.clh. Cotr{rrcis,(jofrr.ti,r



. Lr [.d ! r.tiDsL ucL.i ir I]rllnl. r c.tr ! n (crir s rt(,r,nc !jb..ts. pp, ti cs rrd (octrDrcrs

li hilu$ \rtrtltr\,u. r tra (!r

l'rcrcquirnr: CSE t215, S tl{T l20j

.\ \i .c..,rc...t . j <n..i \ \,J, ....., D D.. .yi-, ,.or.-l!.. fdr.,or.,.r,3..," r,.. I rr.c,,,.-,,_.t,.cv.,, -(,.. \,..,r:., to.,.

Itrr'oJucr:otr oIrt,, .- r,1loLccs hr D...r,gcm a n, ,cph.. !o.,r..^
l-,. :, , b . d i,r.'r.r. n,rr..t i Jor.ev,.c.-,Fc.. ..,.1",,". -n". .io.;., i..,,g'r '( fio..,,4 ",t..," _.J,r.trr u'' q tirLinlc\

. tn und( ,Jnd drs nrlsc .n ori,Liolcr. , ] , rdi,.,es..d .j...r .4.".,1.. .outc c.ri.c,.. ...,1.j..rr-.. ln hcrbt! opqri I finJncrJtn.tr"D, -r 'la bc!bd bnnrttzc Jnrln!irtnatcncnsand 6atanccshccrs

\, i ts, ,.., \t,,,A..c.. .,., trotl,ion o. vi,"e.,., ,o"gl,.. ..eu..,i,o,r''6,,i,,-, i,c' .r. I U,",,i/r,or OltriT: ;'.. r:ni *,"..:t ,,,.-l .". .s , r.c.. \...n\,..,a ri..."., L Lrar, ,o.. ,hr sr.:,r ..

.;;,,.:",1 1."-.": ^sr. "rrrrr c,.: h ,. di"..,"...,..,:;r;s. i;;",;;;,,.; ;*:;.,i u ru nc{ ().c-1/r,or. ip.- o. afl1..i., -.-.mcd bJ B;,T.. OEr:rd,or
'- 1.. 1",*" or Br 1+u""rilror .,e \..o.. ,E.qLr:or.lrc c...ol.I snd''r i 'rib (rctt,r. t,. oJ.,a: R..ord,rrot .n._s,.,i",.."r.,i.g t, r.._r.' . r .rr., rJ r.o: ,. a!Lt, ..,c;.",,,,. ,,", ii; " i;;,t;:;,";;jItrrl.fr.rxriun!frn,rncr.rt:r:h,njom:.):..,.c.o,t.r,,..rt:,"""rt-..,.i:,r,,:



ol x BxLr0c3 Shcer, Anil)sis ol SlfcnrcDr .l lncomc and Rchinrd Er.nings. Rxlio A l]!sis:
LiqridiryRarios.EquiryorLongl.mSoLvenoyll{rio,l'rolllabilirr_Lest-Mx'kctlcn

. lh. mcdir n ol i'Nu'cl. s Enc ish
r Iccrr n crirls: 

'ecoDrnorJ.d 
hDoks rnfilcs. ,Jd.J,frc,tr

l. srcpleDl l{obhir rrdlvrrr(oL L.r lr,.s.,rr,r. PrrtrL.r ll.ll lrlcn l:d lidr
l rurr \\'rv30dr, t)oD.Ld lt.liiu$.rnd t,:rLl) (irnNul. r..,r,rrJr/r,Lr,/r\ \\irl

sIi 2106

22.4

Itrrro uction ofthr cuxrs.:

lr Durposc ol rl,( cou$c ls 1o dclii( rlro s,{cn as I s.r ot$$red idctrs. ttrr(trr\. sil
rlntrv h.\v ro colLc.rroJ xnrlyzcrlLllxr! ldcr! rl rhrvscon. rp, rl r i\ 1l[,.rttri]!n.rtr \nh
respccl ro cdnn'mers lD sro(. rhc ptr.po5. is ro pro\id! a dcrxil.d o\cNic\ otr njn\ .
produd. its Dai!'ncr.rs xnd goas No.crlrlcs, LaLsoIdp\ ]r- rcsigrrxnrtdrv.lup(rir$ n

r sollhr d.lrsy lfecyclclSDl,C) Drcc$cs

. lt undojrnd rhe softwaru cngineering and n\ principles

. loaoprchcrorlr.a-ol.tc.tr'.,nJfle..ocd$gnr4tr,gr.oc.\..
r To learn $crequ;enreDts rDd rertuireoens ersincuins
. To cEat Equtenrn6 rrode s usina UMLandlrhcs
. ro visurlizer,\c pmblch in craphicalvleN. lnhandlc0s6a1lto Drcdiunr scalc software pr.jccl tion inti,rionlo modcli,rs. To boabletodocuncnrthcEquiEmens Ior$odcsi8reN and d.vdlopcN



R. S P.csinrn, Soliwarc .r ! n(tr ng A Prrri,i ncr 5 Ann,oJ.tr I ur richcr.

l5 (1.5.1) = ls

llis! ol llr \ ShclL rrn.ods. Pm-ljnhs ring ti. sysen .rLh ot.U\JX opemrjns sr{en)riL r\(. gdpil c\rL. Nri!. ct.:c, n( orun i|ctrdtri,i tr mddioD ro;,dr p;ori nsirni!.sso{rorxrdruc scri.n laobi.fr $ riIBrsi,rgprlc!s.trd rlrrerd: linplolr.;k ,r.l ('l'l s.hrJuLn! I !.rirrns.I;CFS. S.ll,.l)r.jorn! JDd Itdtrjd lt(nr r rlrorltnn;hrLrodrcrjoi ru\'lt I )i. \.m+lror! rd iLnttlD,cDrxror ot rhsri( rrnchn,;rion |r.trl.ns usi,r!r!r'.dar: lncrPo..srCon nri.11tururirrgshNdncmrvi|npl.renraliL,rol.Bar(.rr

Jtri r\ ol t rc \rlu'. oa Soli\! r, SotLLvrrr Lngirc,i,rg. th! Soli*2rt prc.$. Sot.r$arr
r:'!rr.c ls l,.ocr!!i. cr roir s.li\\m. Pr..ss !t..cL, Ptuu.ss ,{s.sntr!ir rnd trnpturonrtrr
Pruic iri. rlrrc\s Ntodch. spcctrtiTrd l!oces M.dctrt  sic Dc\.toDD.Dr

i!qu unrrj trsn.. Ig.l,nrtjlishng rr.qro!r( 1$rk, ELicirin! Rcqui.cnrDrr. \cqoirlill
t. " ,r .".,". '.I Nll \ id.ls. (lh$ Rlscll llodcl Dg rt.q rDrcors Nt.d. in! Stxr.qiN. F.N-Oriuncd\ .. t ,,. I t.J

. lhr firdirtrn!l iNnucliLn s lirCliJl

. .rdtrr nrloi,r s rc.!d n$J(tblo$ ptl fit.s. r do ncDL

. ri{Lrs.r[uin.D[ rlnLk tr) [o rrlx yu i,]g r.c miqLLcs.

l,rorqnnilcr slt t06. Rlts 2 t7. sL, lto6

2. hnS.nDluNillc,SotiwrrcEngirccii,rg,9,,orhiahc,Ediriof,Addisotr-Westcy

SJIc lrogra nitrg Lltr



I'rcrqtrnirc.. 5t : 15. SE 2lll

. lb unde6tand thc lunddDent!lprinciplcs ol OOanalysls, desisD. ind dcvotop'neDt

. lo Lcarn CodcSinclh,add lcarningloavold.ndft aacrordrosc

. To loarn abour the common Derign Paterr in OO dcsign and inrplemcfli[! rhosc

I l. Nr sln.nr P'.g,rni,ii!. lLL,1!!Ln..LLr ln,f r[ (!rr.Lrn ( ii]'r \ h! llihu

n tud(crnD orrho (in'.rcl

lhis cotrGo will illtrnDle fic ldvMcld (opics oI objccr o.cilcd conocrrhj codc sn.tL\j
rrlactorins nnd dcsien pa(sns. The oou6e willstridc thc sudcnrs ro usedrcsc coDccprs iLlrM
Lilo probluhs. k h crpccted !lDl, by r1r lyd ol lhis cou'rc, *udents witl bc .trlc ro dcsigD
poblcms usiirg designrrxcnr and rolicror code sncllslronl iicir prosraLns.l'r rhcLBbpM.t
this co$q $u'ietrts Rill idplcrncnr all rhs ihcory concepLs !siiu rd! objcd Orienrcd (Oo)

Jgori(hn for dcadlock dctcJlion: lnplcncdLaion dl Drchory a locrLioh mrdlods using ,lro
prritioncdt lnrplcnemalion olpaging techniquesililc & Bunarcd l/O, dirccto,l ounagcmcD(
ir Li'rux, B$ic B.sI scriprins in Linux, Socker pro8ranDliils in Ci wririrl! r s]nplu dcvicc

. lh! Nd uDr.liNtLcr otr is lirll sh

. LrdtricrnxL.'ix\ .cconnnu,dol h.oLt\, ppl nlcs.xnl dorunrn\

5l



SQt- l)l)l-..!l DN,il- cornnutrdsiql or, trslrg rLcd ud \v rcrc clduscj ronamc opc.arioD! nrire
ond.1ior. sc( opc'tt.n, reArcer(c lnncln,r. g.ouDb).hxvin!ctruse. nc cdqrery. n,at,somc
c.N{,cri l,L.,IsQl: trnrcd rnd rnoDyDrors lLLdor, proccdue, !iggq cursori dddb.sc
xdnirhrulior Ctorri'rg'l!h]es. Cltric[ rnd t)ahtrasc lirntu!i Cdnlol FiLr ]\,lrirlenarcci
M!trrgl1! Jndercsjl\ivilctcsrndRolcs:

sQl-: Crcal od, h.dilirarion. coDtisrrariol. rnd delc(iotr oldahbdcs r nr sQl,, Crelrjor ot'
drl rAc rchc nr - DDL (c.crtc ra6les, set ronsrxiLns, ertor$ rctaionships, ctoxrc indices,
dcLdc rrJ Diodily tublcs)i Da{rbasc ifirhliza(ion - Drlr ilsen, t)ara impo ro r drhbtrs! (trulk

lnrplcrcnling r sc.n{io lir low nE dre SOI-lD priiciplc: Rclncroring (hc IolLo}vin-! rype olcode
rmeLls ffoD cxisrin8 opDn sourcc Fojccls: I'rappblrirre Nrmi|E, Connncrrs, ocrd Codc,
Duplicxhd code,Pr mirivc obsdsion. Lae. Chss, La4 Cla$, Alte.rative Cla$*ith Diilerent
lnk'facc, l-ong i\'lcllrd, l-of8 PaunEter l,ht, Switch StsteNetrk, Spccula{ive CcDerrllq,
Oddbrl So uriri. feut$c F:ny!. Rctuscd Bcqtrc$, a]&k Sh.cp add ]i:in W.cck.
lmnlcnrcitdfn ol r s.!Drrio Ior rlrc lnLloLviDgdesign pr(crN: Creatotrr PnitcnN SiDAelor.
l;rcrory. Irlcl!r! lvlclhod. Abs'uct 1:dory, Build{ Prororypc ard Oblcci Pool. Bchavionl
PrnNtrx - Ch.in ol Rcsponsibiliq, Connnand- lnte,Iretq ltcrator, Mediator, Menrenro,
Obs.rcr. St rcsr, TcnpLrlc Metlnd. Visi|r aid Null Objecl, Structural Panerns Adspter,
Brid8!. Conrposic. Dc.odor, flysriEhta Prcxy.

r ir nn iLtrn o i', tr.riLu \ i! isll
JcJ books. fn ti.1. sor.!. (lcr xLlocuor.ns



impon usins SQL connoldr, l']lodice SQL commrn& lo! l)Ml- ("inr sclcol Nd whcrt
clxusc, rcname opemrtun. idne op.BLion. scr opcRtiotr, aearcgate luncljor' -srotrp b}. lrvi|g
ciau$, Dedsd qucry, ii1, all, sorne consrc0r PL-SQL use orcondi(iunal sldcncrl. dillcrcrr
LyposolLoops; use oltuncrion,proccdurc afd cLAoridrlabdc ndrninhtalion: crcatn! xbLcs.

clusLcre and Dakbisc nmiDsi Corrol Filc Mai enonccr M!rasing lndcics, Pr'ivilc-!cs !r'l

Solhvare ltcquircNcnk SDccilicntion

L ,^vlSilbcrechalz,llutrr I,. Kotrh, S. S rnhaniD rbNcSysrcm Conccp$.5 lilni.n.
L Rachu ltanrakrishnan..lohannBsCclfL(c'Drubrse Mrd,gcnrcnl SlncDls, }t ll.ltri.n

. Thc ucdnnn ofimttucrioi is Etrg hh

. l-cctrc Duicrl,k: rcconrnrnJcJ books. ppl fi cs. n doctrolco(

Pl'c quisiie: CSE ]215, SlXl ll0l.

ON rndl!o mediuin sized real ilcslstcnrwl[ceivcrtoaLllLEslr(cDlsloranr]yrir-!nlhc
.lAyoom Evcry \rch nudcnls hrvc b bing $ut own models (Sccnrrio, l)cu, (Jbccr xfd
lrchavioral) in rlreclassand aLlrIcsuden$wiL].mlrzcnnd lc.rn lioft !rch .thcfs m.dch.

-lwo 
rcaL litc inidacalc sy$ms will 60 disribuEd modg srolps (cutcd iaDdody) ol5/6

studcnt ro inalyzc (one p.olecr per gloup) lhe ourput ol lhc analysh rrillbc spccitl.ariod



. I r Dlcdirn oi lnslruclior is lilslhr
r l-ccrrrcn rcrills, rcomDrcndcd hools, pptfilcs, a doNmc.c
! llis.uss cxp$imcn6lresuLts ro lcarr rna yzji,g rcchniquc!

li s l'r.s!nrD. s.ll\err lD3 ,!s Dg ,\ l'rdnior.is,\n0'orch.7' l:d Lotr !.1, lhc

: 1tr, Sonnn(rilLr S! $r ! Lrr-! {si,,-j.(, .r h ghu liir.D. ALld nn, \!sl.t

I''crquisirl sli 1106, lllrS2 lr. Sl: 1106.



so11}src ltstn'g & Qnrliry

. To lcar! fundamentalconccph in soii{arc te$in8, includins sofiwdr lcsrins oblcclivcs.
pDcc$, oit*ia, st cgies. md nrcthods.

t lt discu$ va,ions softwarlcsing nnresandsourioN insoftrvrrc trtrtl reii c!.rlioD,
rugrsion. aDd syslcm rcs o!.

. -ln lctr [oNLopld.1cs1po.]ccl.dcsi$cac6csarddo!a,conduuLrningoD.r!!ors,
.' ... .'e,ol'^-. p.oo. r Jtrl r.rilrs JIJ B.i -.rre I k". rg rpo.,

. lo Srh $tw!re re$ira cxporience by applyir! solt*arc tcsrtnr kno*tcdac rnd
nrc$.d! to przclicc-orienled sofrwarc tcsrins prdjects.'lo ealn rhc rchniques !1.l skilh
on hoN lo usc modcm sorivlre le$iirg look ro suppon sotiwarc rnins Oojcds.! To'rd-,1J"d.oir... cJrurL,.',r froocn,,..J . r.o.s

. lt lcofl: how to *rire solsnrc lc{i'rs docuncns, d c.mmutricarc wi11colirur I

Semester 5 (3"r year 1't SemesteD

Itrb!'lurrion of tlrcCou6cl

Siln\r.llrir! is nrrcr[rr inl].'rir i'r 1c S.lnrr I ).rr.|Dr.r t ii ( rr[ 1sl)]( I

q$ono s ,cirh ilr axl r rLL.L.r ir\!Js r)! rplni{iD L)1. trr r\
i,np.'lJfrr. L!! r! s ollur.iosLl.'o. x\ i fr.cls \h.h \ trrlLN b.\r\ r,rsxr
dNcopncr a.r!i1!. lh! rcs re pro.cls (n h. hroriLLl fL rJ ir r r\o rrrrnr\
vqrli.rlior rnd VrllJdion (v&Vl A \rr.nuric rcrluarilnr oJ rh.sc rdi\ki!\.xr.rrrrr
snl\emqurLllyrorg,tdcrrcnr'heai'nfllLrtcotr60n!riLlLnrr.th!s.nspcc(rt!ru\\ir
lcyi',g x\ x mld di |ro!c$ 10 [r.rtrk qo] ir\ dt\.tu. tr \.rp.(.iLLtut nuiidrs. d 1r.
cnd or'rrir..trrsc. riLl rcx.t.rr trDdc.nr ir-! otrhc htrDdriL)r\ ir.0r(,.s$m [\n:

I dr.rrrtr.r'{nN! r 1.{i0!
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lhr Psl ololl a d [conoffics ol Soliwatu TcIing, Soft*ato Tciing Lif! Cycl. (STLC).
Son\vd lciil! lcrnri,rolo8), .nd Mcrh.dology. V&V Model, Dynrmic AlrchBorTcsi,r! -
llonndiiy VLluc ,^nrlysis, EqrivaLenle Pr ilioni',g S1a(e liansition based Te$i,rg, Decision
Li6lchr\cdlcsirs,Cruse-llffcclCriDhirsbised'ltstirsardl]lrcrCue$itrs,Dynancwhitc
llo\ lun r! llxri PdLr ldring, Drra Flo\r lciilg sod Mnialion Tciing, Lxpccrionr,
\\itlk1tuuShs. liclnrical RevicN. LID r ltstirc ltrregi ion ]eiiDe. futrcriotr Teslinr- Synon
I cn r!. Asccplrncc T.!ing. Rogrcssi.tr Gsilg. -len MaMgemetrr Tcsl Ol!$izar on, Tcs
PLnn. ltn l)e\ sn drd Slrecificotiom. Solnrarc Mctrics. Softwarc Qrali+ QuiLiry Conlro !M
Qux ity As$hu, Qulliry Ma'rAlcLnchr xDd Pbjcor tlMdsc'nont, Soflwd! QMliry Mutics,
lini|g lDrcnrl AppLic.ri.ns - Sccnily xnd Pcrlonnancc Tcning, Dcbuggiog. Tr D vcD

lr1. r -,.rlDD) B.l .io.D'i.. Ds,ltr..nr/arDa.

I'rcrcquisircr Sll I106, SE 1206, CSE l2l5

\. rir L' uhr,. srrr\rr lcntrr-l l, i'rrirl.s J l,xdi!!s. . .. hlhr trdL.r
1r\i,tr1( i \rr 1v l) !s

I (i.Liri I \'r.! l.r\ srxLl.. trl nnr lrr!!.n l[r,\r.]S.ltrr. .n rs.l fr
lr !)r rLr1. r..roh I \iLcr lt s. rr

i L 5r ('ari'r x rx,Jr (i,.!Lir ,\lLlr'ltr tr!:.\ l,kr.xl (i0 de or l.n. 5 anr ]\liLr
lirnr. n. h -!h.r :!l L.r. P. nr i!['r.ni,u

. r( f( n l nr ir*oudnnr ii ltrlLiJr
r lJrr ra nr(crr|. r$nmrDJNJ h.ot\. ffr liLr{. ialLloddcnG

. .ir rr \/i,r rrc,)ntr.\(r:i,rg hbrl{Lrs)



Ini..dudion of thc Coursei

This colAe is ar ovesi$v ol rhe n,odc$ Wcb tocLnoloEics uscd fdr \Vcb ievcloPmcnl"lhc

purPosc ollliis.olsc isto siYc studons reLrdsicrndcrsundnr!olhol'lliirgs\o'l(intlrcwcb
\rorld iios rc technollgy po l olvic,{ m NelLrs t, eive l[e brsic.vcrvisw olLhe diitrcfr
(cchnolosics Thc ide. oilhh oou^o h nollhrtrhc (udcnts \villler thoNrouscrlLol'dc$
rcchDolosics.burlohelpthc$!ndeNr.ndrhob$lcs rdfindouLwherctosl t

!
a

t
f
a

t
e

i
i

i
. o bc xhlc t, lcr rl i'nulr.L u, u I \rr tr\ Sut{iD! L rrgu-1r\
. ir1l.16.i)N]r ! rtrft)dd.rr\rlt \lncn,Pn.ol! r\\lh liclrrni!rt
r . bc rtr. b t,oN tcr nLrcr n!.i\.(Lu{Ltl.( ${DrJS.r\rrJ.\c(l)nrI
. lo rc rl,. k) \u..c$li L\ D. ln' n tr irr.'rd i'r I Lrrln Lrg! l \.i srrirl
. ln ds.riL. rDr c!flli', 1[! 'cl]lnm,ii 

rnoD-q llLNll. )ill N'll. Css .rrs! d
XNIL-. ASI'Nlll rDd o1L)d \\rbtrrl,$lo!ct

t ln gd irNiLirr rvilh $l( ilrJJJ\r lrnnncrdxti.rr
. lnu.rl!rndpLbLirribxsi\rl,pr!.us r!ll Ml xxlir! t rvh3r:
. ln doi.!b! Linildnn,s o .rri'r,! i.,acrivily ircldi',g br.\\c n,f tr1 r

t ln d!sc bcrE dill.,tn.c hc(\rcci.rrr xDd JlerSuiOli
. lo utLcrl rlntrJ usc la(SurDr {trrixLLri conroL nn.tu!\. ltLdnnL rrr!\ r\L

. l!r', r,d nn,dil! CSS rrt.'1.\usi,g rr\xscrpl:

. a rd( slhu s{lrr|r|Liuti,trisri.-!,\s'Nl.L

hnrud criotr to l lhl, lru S.ripl & CSS, Ssr ve' Sldc ProlmN nlng l ll'l P Sqv$. ]\pPli.rlnnr

S.wfl. MVC Wcb FruDrervo*. $cb Scrlccs. Datab$c Acc.s Objcd tuhrio l llarpi'rg.



I trn,bdr ll\|'csrlo r. I-angurgc lncgdcd Qtr.ry. Drrr Rcadq Wr re\ Wsb Sccuriry: DctrirloI
S.alc..Ilulla.OverfoN.CrossSilcScripring-AuLhc icdiorrodAcccssCotrrot.

lnr'odmiir!, 0lrl'c c0u^cl

. l'hc nrcdiuDr olinsrrucLion h EnElhh

. L.cdurc nraro'iah: rcconlmclJcd books, ppr liles, and docuhcnh
t l)iscu\s cxpci'ns alre$rlls r, Lor anrly,in! recrnhucs (us U txb rosulo

l'rcrsqtrisnc: Sh 2ll5, CSE 2201, CrSE ?tll

r'I thuutiolxndSlxthricnl
McrLods for Dda Atrrlysn

lh s cour!! rill hclI to lcrflr rhc rsrges ofMollEmdics aDd Sr!rhrics torsolvinq ditlo.cnl]1,
il'c In6lcms. 'l ris .orrsc is dcsigDed ro providc yotr lvnh a compEhcnsjv. und stard trg ot'

'lrc 
nr(ro nal crl .dd irLisicil rncnrdt rlur r! escnri0llbr dda anrtysis lhroueh x rjg06r!

(utrie r n thd comb rcs $cor.rical conccpB. prdoLiodt apDlicarions. d hands or exercises.

I l)rLu.t r)3irtl. (nndbcrs. 'lDr.ficl riJ \rorL rliJc rv.b thv ro J,tug].ni.. t,crrof

I rr'jkrnx. \r.b'l.rln olt'. llrrNtc(ir\ lttt t00

t .tr \ u{ r.b L.(hDo.!t.s 0)1 l& Lt t.llxrror! Bpu

r \\.b lJ.ri!r il tr \tr[r I lNiudc6l.st,t)



tindcrtard fu Dobabilis(i. Md stalisLict'l lomd ioDsoldrruxralylics
LlndeNiand aDd apply lincarnlgcbM lbr dtu roallr cr.

Plobrbiliry rnd dislrbutioD . Hlporhcss'ltrrinar ANOVA,. Srorh$lic Pi!cc$: N,trr[or
.hri,x, JIMM Matix Facto,iTalbr and Applicatidns: Ql{ &dorzdion, LU d.conr|nrsirotr.
Siosulxr vx[rc dcc.nrposnion (svD). Dnncnsion 

'!r]ucrioD 
via Pc , SVD, sftDh p{rirjoni,r!.

lntodtrcrion lo speonllSraph dlcory. li-mcans c lu $e ll3 and irs tuhlior 10 marrjN tudorjhton
Adv$.ed Rsgrc$ion Analysh: Linelr EasL Squ.i!s, . Opriuiz.tion: Nonnxt equr(iors ar(
gradicm dcscent. lnloanarion Thdortr inulual inlb'fr arion. ent,opJ.

l',arcqtrisitc: SlAl l20l. M,^lll LlL6, \,t^ttl2Lt6.CSF]lt 5

l. i\4an'ixCoffpuurioDs. lrd Edni.n, ccro tt. CoIb,Cha es t, Vrn L.xn.
2. Li'rrrAlgebrslvithApplicalioDs.3,,Edirion,SrelctrJ.t,con
3. IDLroductionl.l-inearAlecba.5,,Ednlon.cilbedSrrang.

nuden( wil dcvelop thc skilh cccsiary 10 Mdl]^ compLex ddtr scts. d'r\y nc nelirl
nsishs.nnd mlkc inlorncd dcuisionsbarcd on quriitative eyidefcc.

. 'rhe mcdiumolinsrucrion k Ensti:h

. Lccrur. m drcrials | recommcndod bdoL$. pDr tilcs, add docufrnts



lhi\hrn nronucby cousc ro pr.vidc rc tirndrnloatk'owedee otmrilicial i,retigence
'l-h! corrlc (iscusscs scatoh rLg.rirhrns, ptubabiliry as a iu$ern!ricitrooli Bryesjan nerlvorks,
logi. ar Ilrntri|g rLsorirhnrs. iraohirr tsrrning atgorirhN jnctrding reura ncBrorks.
ADf i! ln)r dorairs $Lch r! robo!ics id nrtural targuagc proccsins.-t.he objeciivc is rd give
ar ovcrli iJea rboul rh. Tisld wirro( dciving irno advanccd ddbits.

. L. ixr.ltr.r i r! lnndn)L it no(cr r \ riir trLli . t.r. r.!

. ir\t,r i rr/\rilirr tn(.ti.!.n.. rfit) s !: 16 iic\rtrxrrr6Ntir(..trlcn.rx
Lrri, !l\t!r. n !\trnlilr. cr$rIrJi'rs r.rl,u!.r:. !r|:rrn D3.rs. fuLuir \rurfr

. li irr. rrJ rDJ n|lrmoa \!11h n xLL\.\j.trt (sr n.) i !.. rtnn\

. l. ui,..!inJ fxLh.i rnxt n J!s nrr r\ JtrL)rsi r ncrr.rlr rtrLtap]r! dr.fi m.

. i r iJL!. J lr. dn l.)!tr lL,mr trn\.n !c(n oD Lrri,r! n prfi r! [,ol)Lun\. ln !n. x, i1.rl L rLJ,nimio-l nr.ri,r. Lrn ri|r rtlorn[B rnd lxL Jui,]r

. n.liiil) (r. rpln.{ior ol Al I \durrt L.rrgu.s. iruc.ssj r! atrd 
'rkrbori.s

lrc lin,idrtons a hisr]ry ol Adificial tnrctLiscnce_-flr Srrr ot.drc i\n AgcDh !trd
llrei'orncns, lhc Concc[ ol t{ariom]ity,prohtcnr Solvirg Agenls, Utritrtdmed Search,
lDro cd {lrcurisLic) Searc[, shre otrhc-Atr Cahe prosnDrs,Constainl Sarist.{jon
lhblcnNrruy$' l{nh rnd trs us.j t)rob.bilisrjc t{casotrlng, Batcsiatr Ncr},orks. |n.!ron.o i,r
liilPou NIoJcls lliddcn \,tr&ov Modch, Dyniflic Bqcsian NcNorks.proposirioidl Logtc,
lii{Odcr l-oglc. Knowcd8e Rc}ir.senhrior. Onbtogicil EngineertrS, Supervised and
tri$,pcrvlscd Lcrr ne, Lcnroing Dccisjon liees. A(ifioiatNcuntNcrwo*s. Suppotr Vcdor

Itrfurlucridr or rh! cours.:



I

MaohiDes, Ensc'nblc LcarniilS, llriel inardudioo (o Lrntsua3. lvlonck. 1ci Ch$llicatiof,
lnlonnarior ltetievdl, ldJbrmation ljrbrctioo, synLr.lt Analysis ()'a^irlg). va ir0
-,iansLatior,Srcech I{ecosnilion, Pc,c.pti.n, liobotic I'erc. i.n, Movltr8.

L ltusscLl S., & No'vg, L' r\'lificir i cligcrcc x .oJri r]r|m.r Lrtl lilir.l
l'crrsld nr$ irc,mronrlcdil r ?01.1.

I CxNsc)_, A. (1993).1rr !sro!. olM li. rl dclLig.n!.. ltcnr.c l]l L.

L l,!u.. D. L-. & !lr.(rr(r, 1 ]( lll)10)  n lluir l11!llcDcu: li)trk1,(r,r I
lnnntrhlnuLrsons ( xnb,mgc t'n vssitt l',t$

soll$rrc Dc\ign rtrd ,\trilvsis

ItrtrduLtiotr of tnc Couroe:

Sottvrre l)esigf k a coLlectlon olprircidc!- Dircrices and corccp$ to producc riBh tluln)
solhv . podtrc's. lhc dcsl8n pilocs .l . soli\yai! sy$cDr yiclds spccilild1nlr ol L[!
mohilccttrc. pniccdo'nl dcscriptb, of comlrooent aDd user interhcd design h \ (x'sc
providcs in-dcpd1 .overaBc ol $c conccph nc.dod to ell!divc, desigd hish qLrliq syscn,s
conrbnring aEhiiectuirli ca.rponenl rod user inie' flce desjsn

. Thc Dlcdnn olii$lruclion is Enelisb

. l-ccture inrleriaL, rcconrncDded books, ppr files.anddo.u chls

. DhctrsscxpcrimcnraltosuLGtolctunnnryziDercchD\L'cs(usinslrbrcsuls)

I r.nqua'r,: V^T l L2l'.S \T ll0r.(( ;21 < v\llll l6



r(rrqn,shc: Slil206, Sti 2t j

. \lrc'drcnd fg rris cou'ic. rudcnr! \ithj!. r bc(rr trrde6tiDdirg ol:

. lr (,dc,{rnd,,.cis.nLixl c. dc.dir s i'r rchirodtrro dc!!n pro(ss

. n l.rr ) r1. !!!cnrL I nkrr\st drsi-ln xlrdr L!.uc
r i)L \lcsrxnJ rrc r.l! ollr )rLNdtrr.rxhnri.n
. n lrl 16. !) c..rL. c.trr]r [r1 ]cr.t dcsigf of snnv ! syi.N
. l. urdusrnJ rh. fo e ol coDrlx,Enl hrs.d sothrxr dcvcL.Unen(
. l.lcr D rl,.|ru.crs kr d.siSf uss idcn:L(c itsoliwm slyuns
. l.b!ibIt] npL.nrorlll(!uid.lirrshi'nfrcv.1hcusoi'nc'i!.caMuscr!rp(ictrc.

D.slgf Cohccpr 'lhe Dcsign l,roccs, DDsigD Concepls, Thc Design Modclt A.chirccrtrral
l)csign S.ftN& A'rh 1e4uit, ArcLi(cduEl Ccnrcr, ArlhtrccLu t Srytes, ,{rchirccrtrri Design
l)r!ccs. Ass.$ilg Alrcmrrnc ArlhilrdtruL Dcsigns, Archirotrrc aDd  gilnyi
ConrlrcdL.crcl l)csigi: D.Irni.r oJ'] CoDt.rrn. DcsigtrinA Chss-Based Componcnrj
ClDdLdi'rg aonrnorcnGlcvel Dcsld, CloporcnlLovel Dcsi8n for WebApps, Dcsigtrilg
l di(idnaL CoilpoDcnrs, ComponcDr-rlascd DcvcLopmehrr User lnterrhcc (Ur)/ Uscr
l:rp(lcnce (UX) DcriBn: ll1c Golder Rulcs.Njetscnt Hcr.isrics.ljscr Lnertnce Anr!\i( h,t
1..'!'.. lnr..,{r AD. \nJ. tr.k'tr. nd.6., Sr.-,. {eb Apo hlrrr.c UcnUr Lre.En

. lic r.(nnrir'i,rr urnnr \Lr!sr
r .rduL. n. Lr iiL: r.roir r.nl.J hrik\ ) r ti.r. ri (.crn)on\
. )arLLr.rruinril! rrl.krlrr Lrrir/i!rlltnrluNs(rs r! rL) rnkr)

l. Soliwrto Eogineeringr   l,raditiotrcas Apprcich, 3,, Ed itiotr, RoE$S pEsman.
2. SolLwrrc Elginec ne. l0r, lldilioD, trnSomnreNitlc.



Introducli0n lo Inn,rnntion Sccurlyr Srcuriry a(ocks [a.rivc, pdsive. brutc iorcr,qyphrlysk, insiderl, sccuril, serlccs lCtA, AAAI, $cu q kflninotogics vcNl),.
vLlncrxbility, nEal..t&Ll, asurnplioD an! ru{j securty potlcy d nrcchxrisfi, !tn!r1
Mrlliss, xuoke. Dodeling, Itrtroduclnrn b (rryptogrjptrt: PLrirnexl ciprcrlDr(, M.ryDlion.
I )o on. ...otrckc o :sJD .'.n. n'! .,,. b.o!". o.., -.d ..r..r.,p..,.,i.,,..t
! r.( '.rrqr.i MuJun (Dn.€'rnt,r: r.. rdi..JJ.\.-,.pJJ.oa.,.r ..i,.
ciphcr urcoDllrionllll, sccLrr cFhcr. rypes ot alucL( oD cll1nog,aphic !c*. ciphcr nn,d. ot
opcr.lion. Ci.ytrogophio lgorirhor: Do!.ilopchlioD ofAt.:S, RC4 AlgorilhDl. CrJDl0B.ipt,ic
lgorithm: Iin.odnc(ioD io Dloduhr drirhmc c. detoit opcrd(iof ol ttSA, corccrncss p,ool .t'

RSA. Hxsh: !ropcdics ol llash fntrNions, h sh ilgorj$m vn b(, SItA j t?, JIroduurnnr b
IIMAC ind CMAC,  0thcnri.arion Mcch.rlism. Pr!s*,ord-bscd arrhcnricxLotr. uohcri(
atrthencdion. Chrlleng.ltcsponsc .udrnricaliof, Mutritacror rurhcDrtdjon. Acc.ss cotrtr!l
!trd Dillc.enlAcc.$ Cofuol Modck.l) tIc llctLnao (Dt]) kcy orchdigc ptrtrocoL. trrotr cn* r
DH kcy cxclrrgc pntocoL, Pub icJQy Jnarnructfic and Digilr Signrnrc (CcDcrrrior rxl
vcrili.a{nrn), Rt i ManaEcnrcnl F.nmework.

crypro3.rpn.rr xnd sccuriry

Inh'odudion ortlr. Courso:

'lris d su is ri i'1tudtrdioD 10 (r. bturL licld ul con,puir. tru$o,L rnJ drtx \!!rinl Lp.,l
urp Jti,r ollhi\ uGo, rir.{kicirl

. nnn d bc rbl. r orfhiD n)rcrnLs ...r.. k, qrf i.( c )ptrig(Lr rt.
r slur d ki.\ 1)! rL-i.rirNs t)] s\ nDr.uir.rpb! af[]. rsrDr.d.. !r r.! rn,r.I (

r rIuu d !rpLriI t]r thcor! b.riDd rrc s..tr.ir! ol d iIIsmr .r!,.gfufhic r lorithn\. nFud c\pL.ir.onnon trdlol( !trlmribllnl$.id lrrcks d.li'sr Dr.cMri!r)i
.!ri,*l nctroa( ru.ks. rDd. )pro! ndi. I orcdnnr Drchunnl\

! o xckD.\lcJgc rhc sL..B rh!trr Ll[ tu Nor.nr0s oa urpir.![d]\ .n rn\
crtnroSrph! scr!cs r\ 1r!..rraL xtr!ur!r dlintutrnrror sec0r r\

r'lnrndorbrir!\rh.Ltu\l!d8.otlrlonndn,nsccrr1l.xr..rillrxcrxtrcnnrstriIrl
drx.lsol ynLubLLirrlirn01i(ri1c!lna,Lor\ rsscB

. ln uDde^hid llic bxric nrllNrr! r\i \ tiri [s.s] r! Ltrc s.rurirj Dlrurc r r Unntrr
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. rc Dl.Jnn ol lnidnnr ( trglish

. I..u o Lcrlxls: rtcoDnncnded boohs. ppr lilcs, orddoctrn.ns

( r|1,(Lxr') xnJ \.hvo\ Sr.t :kl rL D! |L.s xlJ f r(i(.. \\'ilLjrnr srxt i,r!s
,,,, tr,, l , ,'1,,

I (ronudt, h ConpLlu s.!r rnr Nt.nL Ii:ti.r
sr{ lrr, (\r n n{i'rg. ( htr c\ f ILl!r!.: shri t_Nrorc pltcrco rDJ rr) Lhm

(,,|flrc' s.uir\ ,\rL ratsrtc tr. \Lxr iDp
\rrri k \.ctrr r\ : rjrnrLr ( onr rnnr !riLr r x l\di! \\rnL1t. (,Iir c KJr ]nru. (id r
'! iir I xr \'li,.S]rc r.r

I,rc,tqlisillr csE t0t.(slj Ll0t (\trllll

ItrlnnltrrriiD or rl'e Cr)ure: s.ln\rc r)gtr.0 r! cDnas (rxtrrt br l.o o\ri,rq,iqiLor:
I I "\'lt '. '_', ,.,,,, l, .,,, ;rql ![!J lr. fon .ri: i] xt 0rs. fr)..$.i r\ i Lt.lrnrirrcr dt tir dnNtLj.s rr rr.n,r$rr. Irrrml .r sll jri sflt\\'Ji. f L rlr t rtr | (st,t | ) n u .Lur llrj lidnl\

i'lrr rtr ri,r Llr. rlrrs.\o r&ri,clua.j! r!. r!trrir! !nn!!rn\r! l.L{.jn( I

rrd |n.r\r .r Irl.rL tu \rl r rn Lh. (,.]rlnl
lql,'!nia rl!;rc.'iLrs tr th ) rr. riDr lhn! il rh.proiccl !to!u\cL: r \ 0so rn.or !.J:k {i-1 lii 1)x1 ntrLl.rs ruN r.jrc6 | rtr rnlpl. \rorJu 1o Lrlbd rlquiun.rs lionr

).nbi r lltr\*cr. rhciL ntr.rol.rcrDr nc.rtrus crr [r v iod
ln, !l]ru.L (\ri rh.h \' I hr ll(idcl r) rhr r* gr.d cours. orLJlH

. l. r!, . 0t rh l r\ $ N l..r 14 triru..n\ (I rcrl-sor1d frjj..Ls! .l.rr r ro tro.k c.lLrhord \rlJ

. rn in rb. () nrrilnt r drr dlrivupn)j.dr



llNlL- lltrsi.lrgs ol lll\,ll-.toNs rarrl!:.CSS:Djlto.r!)n.s.lCSsLr!:rrdLh!
\rtrs, .rv: sulJ, lil.nol\ ol rrv. S..fr. d Uurlor 1!p.s ot obj.ctr i. rs. l)O\t
D'xriBr r(irio. cvcn lrod i'rg. so r.r sidr t,rg,,ntrnriDs IDUlIu(or []  s,NLjt rkt! nr
Strdi,, l)i. \\,rtr ldlr opor. ( tr\trg ASpNI] N,tva l)drhrsc \olr nno! ur rtr r

,....j .rr, , L,.. r,, \,..1 t\,,\r..

r 'lhr Dr.ditrm oirtrnru or is tirgLidr
. l.du,c Dr{crils:'.c.0rn.nJcd 6.oks m1 litcs.r0d doonr.'s
r l)i:.us crp.riineD[ ]!r h\ 6 l!( I rDr r7i,r9 rcdnr ( ks (tr\ trg hb r

l!'o'cqrisir!r slr l2L!. ('sLr lt l i

lroiroi & D. rl. Coldboq. "t rr .r rrd \o,td li.tc Nctj ll r rj,rolrrn. rJ^.r
lldr.r(oD:\sir.l0r)L

2 Rr Lr)rl. -\th tidurolr" lilr .C \.llt.l00l
l. lirdr rotrrscll \vrb rcchoo.gi.r Dld I & . Ur)r)$ ll ,l
r. \cb Dcsigtr n r Ntr6h.l I Nildcrrr st,t)

i

i

Prcrcquisitc: sli t206. sli 22t5.



l''rrcquisnor CSE 1101, CSE 1102. CS! 2tlL

CryDbgrrphr rtrd S.u'rir]

Cotrrsr(r, rotr6: L,npoorc!rnLiLriiid acy trLrh\..k.lr][cor!spordiDgrlrory.otr.\c

. t nrtllr n.l Nu(r\)risllulrl
r 1..(trr.Drtr.r nr:rlNnnrc)dcdh..(s.0f|il!s rrddocunrdni

\.tr\0t lcui| l\ []rtN.L l,rr.rJ.. s til1.L. \\ L rn
1 (ina{r S.Nirr Prl,.ip.srtr Prdi!!.I liiror.\yLlrDrSLxLl rls hn . \ri
i sru i1\ ,(nnari'r! lrlitilor.Charls )Lirtlrsc rd Shrrjtr$knr pn!r-{
I rL iLL.L !d rr ( onlln&r S..u. L], 1,, liJ r.r. \ldr 8nn{r
i (|n]rrL! S!.1 . rl : 1 I mLl sr !i!.- L \rr lri\hl

rl. L rnr.L r. I Jir r. nxr.rtrt\tiL\r\rrrrrru
r r iiLtrr.r \rrr .i,r!- ]\trrp L:LlL.r) li:r5orn!|Us!



Semestcr 6 (3"r Year 2"d Scmester)

. lo lcamroso inI professioiaLcovironmcnt

. h iinprolc rlrc communicrrion. rcam rvork aDd oth'ritlevrd $n rkills

. To .pply theoreticEl kno*Lcdge 10 rc.l'lile Frcjects

Itrrroducriu'olrl,r0)urscrlbsri'rIrrcLictLl':|'r$ctrr(I!i1\olrhesi\rb:'nrr'r{iLhr
, I 

' 
j. 'j j l

r .,r o lr. 1

,j]

rNs|.cti\! don n.l \r,Li

I

i
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Sernester T (4'h year l"'Semestel)

I

l'hs c.u& cxplain\ the p.incides oldist.ibtrt d syschs srch rs c.nrmuniclrion, ndnins.
strctunlzrtioD, rrpLic!tion aM hrlr rols.ancc usirg examples and casc studics. Ir covcru
archncc'urrs ir d (ributn stschs. Eilectirg $e pssrc$ rlMr lias bson nude on orE!nizinB
dln'ibdcd sy$cnrs. rDd r.N roni.s $rh rs pccr r. pecr cornpuring, scisor nutwons, wcb
s.rvi($, !r mnpLlire. virrurlizalion. uloud conpuri'rg ard ib roor ii dhrribnlcd sysons
nschnnis nr. and scll-n1mdlcilcnr ol disribured synons.

. b undcsund rhc Fi'trilrcs ofdin.ibtrrcd s}{ernsoM rpply 1cfr

. 1. ufdcshhd lcarchilcdureoldtribucd syec'ns
! ln uiddinnd rnd apfly disrribuEd atgoiitrms
. ln J.si-{D rxllnpLcNcm siinplr Ji{ribucrl tystcDs
. ln und.'rrxtrd horvhrodgm diirihnrd svscns.rc dcsigncd

Liiufd.ltnrs: chrrorriTarior ol DS, srsrcrn Modeh, NcnvolkiLlg md lnrernelwo'king,
L'rlcFpr).css CoDuLric{ri.n, Rcnrorc Jnvocxrton, tDdirccl ConDruDicariln and Opcr iIB
Srncn, Srfro(i Middlcrr"tu: Diirihured Ohjecs drd Componcnis. Web Services otrd pccr
tlPcc. Syscms sorvicAi SocuriLl Oh!.ibulcd Fitc S]$cD ard Name Sc^,iccs: Disriburcd
algo thrs: liLncnndGlobolSurs,Co.rdilrrionr&AgrcemenrSlDicndak.-rtuns&iionsand
C.fcur.ncy Co.ooL. Dk!.iburcd lnnsdcrions, nnd lteplioarion, Ncw olaltogcsr MobiLe and

21.5

t"rrodu.lt, ol'ihc coursc:



Trc purpos oldris couNe is b lcarn ho\r b taislnrm prog,aN wriuen ncoNnotrLscrlcrcl
pror mrling laitsndgcs inh codc rlul r hc c\crulcd by rr p'loos lhiscotr\c$lllcovq
xll tlre sages ol. coupilcr lirh pirccssiDg prormr tcxL irno u id$r.l rtorcs.nalnio,
nlotrlhopri'nizrlio.Mdpmg:amirproveDcnl,lollrceci*mion.larsembLy.od..

Oncohplctionof$ecouNe. nlc studcnl should be xbLc ro

r nruclurc r cotrpilsrds a \eqlLcncc o1'dhliDcr hnshioh srsps
. usc eguldr lanetraEcs to descri6c lrc lericrLclotuon[ otr prcgEnrning Langtrdgr
i desc bc lexicxl m.lysis usi,r! a noitcsutonrarotr
. Ne contdxl ide lungua8es tu dcsffibc tu synraciic srructrre ola p'ogrnhnriDg Latrgur:c
. use {hc panlna Drdrods rop doNn (tcursiredosccn0 Md botror up0,R)
. trsc obr6ct srn1.r 0!es ro rrprescDr rrc rcsu16 0lr]t rrnhcric aDnl)sis
. bi!.k doan saknrenls afd exprcssio s ro ri'npl$ desiEDs. and r!nslarc synlnr Dtus ro

]L

. lhernedium olinslnLcri!. is Edglish
! Lccttrc hrtiih: rccoDrmefded hooks. pDt filcr, md docrncms
. Discusscxpei,ncDul rc$'lG ro luxrn uLyzingLcchniqucs (Lsirg h[rcnLt,

l'rcrcquisite: CSE 2ll l, CSE 2115.

l. D' rbLtdc.. c.r l'ri'..tic,-.id !r.'lirr. . l.'.nUr'.

rniroduction of thr courec:



Itrr'riltr(n lo ( oupitrrs
\tr,rur..I: ..or)io J.rr rr Airllsi\
\l,rr ll{ ftr ol totr.rr Rr..! | L.r !l

\l rnt/i,r! t)l.,\

Afall,zcr Inpurtlultirtfs
llirli(c Aurdnrrl] - ReBtrtar

It,,. .l r)r\Nr Cm\nr\ titrtr Ilandt r! e,tro\r ti!c gln)lr.\nrlr\ng (;orr.L slilrgr\ tiuNsivo D.j{or l!!ar l,,cLtj.rfc prsc,t_t_l 
)l'. \ri s irl ri.!tr.r pr\clt.R pr\o tR p)h.Dr aonnj$rnr .l Sl.R pr\irg t:r6t!..Pt' , , , ... .r l.t ....,,

rr i!,tr'utirr! (i,lu \irtrL, rrrtr
r.. I i,c.r.J,,i.. i,io.. .,,.. " ,.

\ ,.,- L j . .t... .,,o D .. t,, ,, 1tr(.\ I tr rl(cLlt l
Rui-1nnurisiron.r.trrx {t adc(ictr.rt&nr

1 '' r. ..-

. t". uj,. 1t.,...

r l 1c nednh or' xrrudbn is Lngtth
. LcctR autcriah, rccoinilonJed boolc, p filcs, anddocuDrn6

Prr,cquA!.: SItlt2. csL2t j

l(,)ffi.s:l,ii'r.it)cs..rriqLcsrfdlnus.Slor\ tdkiru,Alicd\,,\r.VuncrS
I xn. l{ryiScLh ..tclliy i). U hnro

I l!\ & \'Jcc Jdnr lt lrri'rc, lnr! N,ta\on. t)ougBowD, {],rtjLt),
I (',, fricr Cor$rtrdn,r.l,otrdrn, lho nnl

i J.s.r br 1v r.cur!\o po.odurc crls !xr [. irnp].m.frld by n.rnr ot j,cks.
rd)vxf. 

' 
oojs I rd nL.,i,r,r, (,.

. rr hLc rhr sirnp ilicd irrcr tr,.d-irc $dc ot.L )mnrm b hrch c{pccjtt innru(iun\



I roduction of lhc Course: Thc cotrnc Lvill i:rtodrcc rhc dillcrenl l.Cx rechrtrkns rrxl
soll rc cnliilcc.s f,Dcd 10 kno* 1o lhoc Jlffcrcnl socnariN in i]tirc!.ee( atulro $nr r L[!
co'nmoD cybcrci,nos aod rhe rolcvanl l,r$ io addre$ osc (inrcs lh.courecllso rclpsh
anrlyzedredill enr pNbLem scefx.ios rnd lo lrd the w.y-our sUcclivcl,.

.lindc.stmdilrelecnlconnohrclcvrnrrorhop,uecrionollCTbascdsystcNcLcr.lr

. llxphiD rhc various cyber rhrcau ctLerci'nc ond rclevsn $vs ro 0ddrcs rr. cth!rcri'nc

. Eraminc v&i.us pr.bLeor s.cnarjos tu ra(c nrc rishr r.1ion

. Contributc in nationil policy dcvcl.pmcnl

sDcriticObjcctiv.sr Spcciic Obj.crivcs rrc N lolLows.

lnlrodurti.n: lnrrcductlon ro legrl xspccs,.rurisdidiotr, lhrcnecr,L Jl!|cny t{ielis
(Copyright aDd irlrin8oneN. faii uso Docirinc, Sonworc .opyrighr prorsciiotr, P.cn. sohlr(
palcnr, solNVare cross-licedsins rsreeDrcns, Md TnLdcmark)- Comacls .nd iccnscs.
E oontracL, Pi'ivacy ir rhe lvo*plrce, 'liadc sc$els aiJ Don dh.losurc alrcchcnli Crnrtnrcr
rnd I lc.ndr Crnnc lhrcds ro irrlonnrrio rssou.ccs, i'rcludir8 i iraq, ann .c.D.m c
uspiomge. Mal$arc, lT rocurir.r' n,cidcnk: coDNunio{ions crvcsdrop|i')g. uo rntur
t,rdk-iDs, rlcdirl-otuc'rice, dcstrucion rnd fiodincarion oldara. dison on rnd Ohr cri.tr.l'
trlorndion,lolgery, elc. Rclerr,t Lnrs: ClberhNsrnd riehN i'r rodryt diBiht o3c. t{covrr

laNs aid policy guidcli'res (lCT ,{ 2006, Digit!l Sccuri(y Acr 2l]t3. Cyber scc0rir, nrukg),
guidc. l,nonnarioD Security policy lbr Brnk xnd rcn,b.Dk liiMciaLird tulcr, t-a$r alcvxn k)
Linclr(urlPropenyRiBhkandE-conrrdhrind!cliorroltrhicsrDefinilionolDllicsMorl
nalc. rornliy, in]]otud.. ol nrctsiily_ riccs, virlucs. Difcrcn.c bctr\rcn njo ]s. e(r cs. nt
hw. l:oncring good busiDes el[ics, cirblishing corporatc codr ol .rhics. ]tuo\v cdlc abuur
crhicd rvo environNcnr Elhics tor lT Work$s Md IT Usctr: tl profcsion. profcsionxl
Rclarionships thd lT wo es nrust manxge, Erhical hsucs arouscd in It orsitrjarjons,
Pmlessional c.de of ethios, p6lisional orsanizations, ccIifiElions. govcrinrnl LicensiDC.
isstr.s !$o.iatcd *irh,re Eovcmtrlcm Li.cnsi'rg It Workcn. IT Pslcssiohrl nulDrdi.cs,
Cornron Er[ic.l iss'cs lor ll Usc^. suppo]riLr! rc e$icrt pLcrice ot 11 Uscr l.'.ccdonr ot.
lrxDrcsion: Fr..doDr cxpicssioi, obsc.oe stccch, dclimriion_ urc spucsh. kcy isscs r 11cd
wnh lroedoff ol'cxprt$ions. intcnrcr tilbing, and amDyLnoN .oftmunjcaror. D rics in

1l
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. lhc tr,cdnnn ol j,$h'dioi is tiigLhh
r l,cctr t iurcrils 'lcoNneoded books. pptliLcs,rndonlltdocuDcnG
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L (lc.,q. \r ltct m J\. Lihi.s in ltrln'ralnnr Trchnok,-!)

Itrrrodtrrri,D ol thr ( !n'rsc:

soLBrc dcv.loDment and n,r IT org,nizx&n,s: Socinl ncLNorkina, Key ethicali$ucs in

s.ci.l trc(work 1!. dilild divinc. $! llr dcal ivirl, a pldicnlrr casc ol iiy erhicrl lssues i'l g

c.mDaDy. Ii \l3stu n,!nxgcrcnr.

l'''crcqnisirc: SI: I 106. CSE I ll9

r i, tri!trtr r(. rr. br\ir..D..r
' i, Li , r rr nrn ri I trr( 1!!nr q!!rr rLL(ri'r. [xrrio!
.i,'i,
r'orrL.rknlLrlrrnu!rl|rrJ\.ri,r:sc\olilli.orfr.rii.l!!tri|!alg.'irh s.

cslt.rl t8

lhscourucollt ai inroduurion b rhe lindr cnul clrcell! ilr rachi're leaming rnd usclL L

nrdriLt lcaniins algori{h'ns.-l6c brsic clusfling aDd dinrensiomlity reductioD alsornhDr wilL

iho bc.orcr.d. variors issues.elaled b the applicatlor olmrchirc lea insalBoriLhmsaloig
\iith oycrlllifg- bias ind v!riuncc Mdlofls,.vnluition skrtcgics and dos-!rlidxlion willrIo



llasic dcfiniliors, rypcs oflea ir)g, cvrtuarion, crc$ validoljon. Linearand tosis(ic l(cafe$iotr.
{..pp.ir \e.tor \4i.5 ..Jccco,.'ec.-,.oorltr,otetc.nms Lr^c.,-.{t.d itr.. k, u.
'..'l 

cro. ptuoJbi'D .,nd b-). .c.'ring. Ba)cn.r j-qohs. Da.,.,onr,, f;,,..,.r.

NeNd !: |crcoptrdD, muLtll.ycr neLlvork, b&kfmplgarton J rod0cri!r ro dc$ neural

. Th. nEdium otinslruclion k [nglnh

. l,cctulr mlr(iah, ircoinDrnded books.prcscnrarior, dcs.ard norcs. Di$us cxpcrinens r$utrs(o tc i aDaLy2i,r8tcchniques

l. l'hc DtcDrtrls oaSrarisrlca t-canrirlgr Dik lvli|in8. lnflr! ruc. rnd prcdi(ioi by l...vo
.1.,.r- Rob..r''\r.. tr' ro t,.,.rc...dn.r1

2. Parern Rrognilion od Ma.htne te"rtring b, ChrisrophcrM. RislNp.r. I)at. Mi,riirs: P'2dical Machinc Leanijrg Tooh {nd 1!chnjqres by ran ll. wirlcD.ltib!
F.-r\,- 

'd 
Vr[ A. tl..I

li{Dddn s . Chrddt iod ol DS, S.vs. ltodch, N.rrorkirrg rDd tDrc.jd\ut,ilr1!.p,u!s CoDnunicdnD RcLhoic Iha.cxr.tr. hrdi,ccr CohnrDi.rrjor n ol)cdi[:r

^ 
,:"r'orf\.-J' .

'ts"' \. ( .' '" 
(. ,..'-"h'1',.'.
b. .r. .,r.. J,.\....,,.\,tr.d..., ..,

75

t,j'oruquisire: MAl ll Llt6. SlAt l]ol, CSL ZLlj, N,AI ll2t 6.

Distriburcd Sr$ctr t,rh



rnJ aon.trrcnrr Conro . Diir b!rcd liiisxcrions. ,rl Roplicdion. Ncs .hillcnsrs Mobilc
JnJ l.[!trir!r\ Co n]rtr!trs

. lhc ncdium olirNhrcLion is EnElish

. Lccloft nutedrls: EcornmcDded books, ppt nles, md documcrs
! l)iscus cxpcrincnhlrcsulk ro lcarh.n.lrzih8 techniquer (using lab rcsult,

Ircrcqu(itc Cou$os: CSlj 2l l,CSl.)2115

l. Di 'ih''.dc.h. lr 1rpl.. ..'d J r'.Jrs' ' , lJr.-' b-n.

lntultrctnr' ol rho coursc: l,r 11, s Qur!, trc {udur irc.$ui.cd ro inl rncorrcompLcre
n11\rr ndiri(LL'rl\ L,t lolL!!ri'r! rl rir {cpr. !ol\yrr! de}c.pns ilc.)ct!
.!r 15,ui r,Ll\sis drsi!n.i'npl..orrriLri.(cni,ie.dc|h.vnr.n(

I l. utfl) rdri'irlcrp.r.o.. gdl,.rrd finn i'n.flship
.l!rppL!xllthcrLiIL\rcctrD,r'hlcdrrrcrshodLrlcn,uDo'slilclotul-llcJgcdnrfN]c
. ln Jun.f{'Ic rhcrb t L) ro lotto\ysnn!x,r drveLoUnflr Lite c)ct!



Irrlrtltrctn ollhrCotrBc:

l[]sco s. s rn i'nodur oD !) tltc l-.lJ ol !rl1*rr. sfturn) Srnrir] hxs r\!rl5 btcn llLi

b.hiDJ rL,irr! rh. nnl{ho dosigD xna il.\..norcr fhxs! Allc' c.ir clil! th\ NrN
itrdcfl\ su'l( bc rblc b incornodc sc.tr. r\ d'c[ Po ls ii iniwx]a dc'c o|n'rL rtrl r n)

r.'t.'i ' /'';

Couno C0.tonL!: Fundancnldh olCompul( Scc0ritX CIA Pri'rciples,ScotrrlLvScwic'sral

Mechrnisms: LJser Audrcnricrtiotr: Pas$!ord_bascd a hc icrtion, tLrci_hascd rurtunt cdion'

Biorncr'ic auUlcntication. RcNoL. uscr r0$cnlicalloni Ac.css ComrLr Dircrcrlo ry- xDd

Role'bNed {cce$ cortol. Datrb$c secu ry. sql l.j.cLion Atxoks. auflcr Ov.nldv arlick,

Softwar scourily tonch poins: Codc l{cvi!w, l{isk Andrsis, I'enctalio. lcslirrs AbGc Cxscs.

wcb vtrlncnbiltics: Croslsile scirnin! (xss), cbs-sirc Lcquest lbl.Eor, (CsltF) rnrcks.

Sofl$rre-pcrcLErionle(ing,Staticco& alYsis, CodingEno$

. Thc hodiuin olin{ructioD t l-Dc Gh

. l-ccnrc matials: to.onnncrdcd books. PPt lilcs. aDd documcn6

Semester 8 (41'ycar 2"'t Semester)

l'rcrcqxAilor CSE ll19, CSti i102, SE llL5

. l-.am ho*lo ircorpo.rt scc(rity louchpoinls if sollwrc dweloPrncnls

. c{in Lroth theotoricaLud pudicalkrcvlcdgc aboLr
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surrs Jm r.,!jL!ri\t:nJtrr rr

Inrrodudion ol arc C.ursc: Su'dci[ rvh. a].sady Dd.6urd thc Urndsnrenhh of\jnw!re
unginNUi'rg xnd progrlnrnilB arxlrr ca])ublc otcroarinB sottware should cnrol in $is cousc
lrxleAond ra rhc fundamcnrrt conccprs ot sotiwdrc prcjcct mmlgencnr and rhc
r!sponsibilniBs ol a sood pojecr m"user & cflainobjoclivsotrhkc.u.se.l.hcscconoeprs
\vl bc rpDLicd nnd cxendcd wirh a rb(s on projcd man(ecmcm in order ro mrxiNiz rho
hercfts l'mm.:cr recot rhc\oiwaEprdicdtitccyctB

L cdmpuier sccl ry: Prihciptc Dd pft(hc, t y Wi iam Sralinss snd tary Brcwn.
:. SoiilituSccurnyr Building Securjry IN, Crry Mccr.w.

! lf trtrLluirr nl l\. ur.rl]( i rnt\\r. rj,..d rr r.L!tn.r
r lrr lrniLjr \iLlr r r! ! ..ur ntLh,d: r nt u r rn r.\ u!.i ln, rnr r.r n r!.nuri \\ir. I r.L|str)tl$.rlrl)r.cLrL$nr I DD;o.r {. [r r) r ur nr i ntn]Nk:r

rir,.x.r,ri i,r I !.Jr

Introduction to P4.cr Mrnrsononl (l,M): projccr Manxsonenr eM) tundanlcdr j T.he
l'M llold aM job nrxrkd leopLc, froccss, pr.ducl, .lichnotosx hhro cat backercund md
.,. r otr. 8..i. t\,1 .\ih.St,V..tr\o.t.tflnrr.,r..e.,oor:..,r.rr,i.,,h;.e,bc.or
Sl'jNl Solhy.rc t tujcct I,hining: planning objDciive,,rojecr pbn, varjrliors, st|ucr;rc of
Sl'jM plxr. |nojccr cstin.rion. cyifiario0 D1.r]tuds. nod.ts. snd docision ptuccs. IM
Orgrniznrnr and Schudtrting: WBS. rrpes ot Wt)S, tuncriotrs, acU!ities, tasks, Lite cyctes.
phsi',9indpu'poscolphasirE,buitdiDgptuiccrschcdnte,neLlvorkdiag,!DN:pERLCpM.Bar
rl[rs. c r ohars_ ltkk rnd change Mrnrgcorent sornrare lrojkr Mrnnscmcnl'ltchnnluor: Useoainerhodologics, manxgi,jgisks and 

^sues, 
m.naging qualirr, contisnralion,

chaiec. uhis, dD.u'n.nrarion. r.Lcasc. kojd Monirorine xnd Conrrot: Dinlonsions ot



Inrrudio ,t sfuc8i!\:

' ihcrn!.]uor.J innr.0rn t\ [Ig]\h
. Lccrur! o rcrirls: ,cconnnrn !d ho..s. prpc,s, p,csrihrio lilc\ rxtwJ[ tusr[!i

Prorcqu^ilr: St-l 106. CSh t0l. aS0 ]]]5. Stj 2105. C!U 2104. Slt lt0j. Sl: j r{

:j:],,11:,,: .nll. -' xnr ro iTi (i.urr )nhltt \r^t,,
oJtcitvNlrdir.tt .l00i
f n n p^\, 

^J,\cFh. 
, /,,q!( / ,/ uNulot r, 1t.k /i tloin)rr,, \,I.(nxtr-| .

ll, i' .urrirr \ ].\\ Lt \Lt rtu ) tt t.r,t I lrrt t,) th,. t

Soi\y.ft Pllod Mruldnqn(5Llr u(.1.lllb llulttrn M Lrr co(.rr L. \t.Grs til.

I rodu.tiii ofrhc Coursc:

doumm Poslble oor\$ ol rcrion. trul sotLw.re Morsur.rncD( 0..r.. ", .**,"jconp.nur ol g{rd Soi*ara tirginc$iDg. .ln do so. I Ln.tc^rurtiLrg ot.tLr.xrnorrfru ronor r Atui,nqndi.tr ts nlresrmy ln rlis r.tr.:. nudo( I I !ri,r tldis orn,.r$,tncnr r[!o'ies! rehLcd li,Idrnchh(. ]rd rp.citic rii\rnrc cn!r rcc.i0!-f. rLud nrhi, s

nDrirums md enrol, crrned vahc indicaror (Bc\tS, cy Sy Cr,t, Spr), bac(ogmhag r , dhD c and eau lzckjng, PIMMM charrs. Sysr.m ,I.csr l,roc$s: ta;spaitt{DN, bhck box ard whirc bo\ r.sring, Tc{ sqiBs,0nn rnd i,ncAnrn,r lcri,re,rcceplaNc rs speifiariois. @s rook. IDdusr.y Sccnrrnr: D.roi, 
"_ty.:.. O,o n"* *.-"amllsis, dynsmictX succc$ and lhituB lncror, .asc srdies

slt,J216



Gc'1icn trnd scolus .r Solhurc Mclrics: mcNtcftcil blsios, undcsondilg, conrrcl, ard

i,npocncnl,'lhu ,lnsics ol i\'Icn$'tNcnr: 
'efl.scnhiior 

thcory mcrsrenerL scalcs ard

scrlc lypls. nicln rslul'ie$ in mcasurcrnenl, Corl_bascd lramcnork ror sofhvirc

mrnrurcn,cnt: dclcnnlrirg *hat 1. nlcasure, alPlying the dillcrcnr ft.'ncvork, validxiion

linpi,'iul I"!.{lig.tnnr: cotrtml vsri.blcs rtrd nud), type, $dy goaLs ud hvporllesh i.sring,

lhicab 1o validity, pLa.nirrg carc sludicr, D!t, collectiotr,n.l .cliibilitv mc,surcm$t:
ah!sir! dlrr ,nal!sis rcchni.ires, hyltlhsh rcniig, sarnPLe molysh tcchtriques, !i dv$vics
.fr nliorllcst\, Dlcr\udng IntcrnrlAtirib!ics: Sizc{nd Slruclurc:coJc size,dosigi sirc,

indn l sizc. rpficxtioD of siz. nrcr$rt.,crs, Nlolsuring Co$ aid Dffod: Cocomo

noLcls. fundior po n amlyrk, Mcrn,rnrg lirlcrul,{rtriburcr: Qunliry rnd llclixbiliry
nodcln! $llivm. qurlil-v, usr[iln, DrctrlLts, nlrir]o mhiLirymcrsurcs, d sccurny ncasurcs.

1 ijr .l:. i.'. . hrldc'

l',rroqtrisirc; Sl::llL5, CSE lll6, SE ll l3

n rfd .ramcs BicnriD

r (inl.\h id r{ {,. nDo nrce and.u s o soar\rr nr.tlcs iir s.lltrr. r8irtr.rog
t n xrolr- \i n\x'J trrcl,ics Lo s rvr?
r uirdcN rd trg r[. 1rdc.]ls isooiolcJ LrilIdillt.orltvpe"^rrinv"n nd]ic\
i  ffL! n-! soirwlt nl.tlcs ro proPc,l) !.sL! dliier.nt rspccls olsollNxr orgirt'rl1!

. lhc fc( n i) iliflitrdiLnr h li,gLislr

. l..th rn (.rinL t!onnrcitl!dlrno(.prt,crr.orcsunrllorlllcs,!trLlrcl,rru'r.s
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e
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Irtroduclion ofllrc Co .rcr In this.ouNc. thc s enls alc rcquircd io imDlcfiD Io.mrd!
soli$ar! ndividtrdlly b)' lbllorirg all rhc s{cp\ ol$c s.INarc dcrelopfic lilt c}!lc
rqrilcmcnr analysn. design, lmpls:ncntallon. leniDg, dcplor-01cN

De,noDir.rion BLffsr Ovcrnow, xss. cS tt|. SQL t,!!crions lnrcks. srdi. codc ofaLrsis

. lbapply industrial cx pci cncc sar]tft d lroni i ernship

. To rpply rlldre skills accunruLaLcd tlroughoutdrenhonos lilc ro tu11-ltedgcd so[]y.r!

. lbdenoDsnarcrhorbiliryto loiloNsoiuarcdcvBlopn,cnr itecyclc

. hc nc,liu .li',nrc1lotr is Englisl

. l-!.tR mruixLj:..c.nnneod.d [ooir. pem. pqcMrior ] tes.rDd r!b,$otrrrr\



(in":r(r,,'rq,t5:hnpcir.trrrLoiurr..rrartr\!lLolr]r.r..,cs|lntr)grr$rdn.sr

. ,! r.! nrL r'i'rnitrruon Ir)cirtr
| !fu.. mtoirLs:'.coor..rdrdbooki rn it.s. ndo(rncrs

L CoolPur.r S.skny: hiDoiples nid Prrc(ice, by willirn sraltilss and L.ry Brorvn.
2. Soli$!rc sccuriqr BLit.ting sccu.ity lN, oary Mccnry

sl:J?i6

llailqtrisiici S il l5 aslrl t6.SU:l ]lt

I Solnyar lvlcr'icr.Nrm r t,cnon and.J ncs JlicnraD



Elective Courses
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e
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lntodtrrrnn olinc Cor.$:

'li!oh!div.otrriscour\!ib:rnr)Jr..Lh.bxrirnmstrrijnLiLi!ihirnag.rrlriirr!lhr
rDs1 r\il brnudiiirdrnc.urs.i,r!uLlN\\,llpc!.|Li.)l.tjni!!rp,rsunrrrrinrlr

nrlt.v rn rr,l rDn]!r\rd nLJ.nL N [r. | ]$L
trrdrrL&irgol i'nig. p i..r\11! Ltr..nl.t rrnrnLN,rllh.rri!rf girlrhdL.i1Lr:

. lo -(il Lh. Lhcordi!rlDd p dirntkio\rt.dgcrfbari. xL-!oj.irrn:!l nrrr0 Dn,r.sri,r!.,JIr..,'...r,.'

. To dcDrity. lornrtrhlc. and \olvc nob.os rclnli io rhc rc.Sr:1nrr rtot.c( ir r

. ln sclccr r s! r.bls ch$ili.xrion fnrc$. Ic u,cs. rnt xftlprjr1. c.silir !r J.s
xi. \olv. rd.s rtd Dxronr j!.uLoiror Ddn.nl

Couruo Cunrctrisr Digitattra8c tundamcnrats ucmonisoiVnLatpcrccprn.Ligirrxfdrr
lllectodu!ncric Specrrum, t'nrgc Scnsirg and lcqtrisilioD, trntrge SrhptiDg rtrJ emn!ari.n.
sonre Basi. RclatioDshiF boNeen rrixe \, Ljno& and NontiIcft opcdioDsj tDulc
linhrDcc,non ir dre Sparid Dornain - llackEround, Basic (jray Ldvc tmnsto,mriorL,

Ii'olm lio*$itrs, EDhxnccnlcnr usirs a.irhuulicllosc opcrrtons. Rasics or splrtI lkring. SDooding Spari.l FiLreB. ShIFii|g Sparini tiilre$. Connririr! SprLxt
Lnh r.cncnl N,lcdrodsr I'ni$ Dih c.nrcnL ijr rhe Iiequcfcy Dornain lickgjolnd
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. \. r.Lnn dr'iiloudn,r \lrr!iih

. rrLx. xxL.irtrr,.r. r r.lJ.d b.it: rrr lj.\,,rr!ii.h pup

!r

lntoduclion ro rlre L:oriu lraDslofi a|d $. FrcqtrBroy Donain. Smoorhing Fihca,
ShnrpcniL,e | 1ea: lDraac l{e$orrrioh -,\ M.ncloIrr trage DeAmdarion/tlsslo[rion l,roce$,
\ohc Modcls, Esli,nalinS i1c Dcgra&.lon liutrcrion, tnvcAc Iilr.rinB, Milimnm Mcan Squarc
Er.or (\\,icferJ l:iLtcrins, consrai|ed Leasr Squa.cs FiLreling, Ceomerric Mse Fitler,
(;eoncric li,nsaormnri.nsi hna8e Segnrntatlotr- Point, Line, lnd E,lCe Ddccrion, Kjncan
Clu$eriDg, Canny Edgc Dereciion, Ob. 

'norhod; 
Color IDagc procc$ing Cotor

Ii duncntals Color ModeLs, Psc0dd Color I'nage Proccsin8, Color Trando n iotrs, Color
SceNendrion, Nohe iir Color liniges;Lnage Corprcsion - FuDdanrenhG. magcCo,nDrcsion
Modcs, LlalFlirc Comtrcsion, Loss, Conprcsion, tnalc Conrp.csn,n Slodarts;
illo$l,o o!iorl lmale PrcccssidE - Pnlnni0(cs. Dil.lion and Eiasion. OteDirB.nd CtosinE,
'ihe llil-orMiss Lranslonnarion. Basio Morphotogical Algortthmr lNlec S.BncnraLion -
l)ctdioi ol Diicofii riljcs. Edgc l-inking ard Boudrry Deredion, .nmsh.lding,

Rcci,nlll$.d Scgn.nllrion, BouDdrry DescriproR, Rcsionat Des.dplo6i pa(!cm RccognitioD
l:un<b tlntals.l Ptucn Rdc.gniri! , Local. d C/obai G!.uns, t(orgh ftanrnff[rion,

l.u!? lrird_v Pnronr. lhC lcr1trrcs. Srartricr frle t{ccognirion. principaL Co]npotr.n1

^trr 
ysir Cl$s ruariotr aDd scghcnlation, l\ndahlcnhts ot Ctasificarion,nd ScgNnralion,

Supto,l Vcclo. Mrcri'r, ltlrdotu Fon\r; Jlypcmpcdral thagc Fund.jnsnhhi lD ?oin1 Ctoud

Dg ltr !ol\rcessi[g- Rrliel C Conzaloz ud ]{iohaid E. Woods.
2 Pxtcflr RccogDirion WilLirn cib$n
I Prteni Ch$ilic loD R.O. Dtrda. pE. tl.d.rnd D.C. Srork



lnb.odudnDordrccotrrss:,i\.,trLJcci!d:Ltrcrn!$otn,ll\lxrrrrvcornrDrirc
.)rlr "h!!-ih on c.tiic. r,(ni L.rr u\ r, [!.] x 5r!.)r !fu.[lDx h\ iriDq htrl.

'r$iriDg li.or li hrr xid!r(,nimdrL 
'! 

!lrrr-!cs

. ln onnr.rid Ll,! rL,d.nn0rr INtrcni.lnrLlr\r( frl r.Ir.r

. ln (n(lo,nrDd 1l,r !\iniltr i, n\xt i\nonr

. ln rdd J no{lil} m.risl n.!\, r\xr! srnun
t l.d(c'iiirclhcidpncr.l s.li\\s.ch rgr:
r'i) iL,pNc thcqMl tyol i ati*a,a

soh\rl\lri,rn,xrc!l.nrdxncr.s$hdjs{j\rxrrjrirr.irrr..trlr\ijiri r)rrI1!r!\
.I *ri\'! Duirnenrnccr Sutn{.c NlrirnrrD.. iU!:irrn.Dr: Nt.C.rbr\ Cr.!nrc
Corntlc\irt. ljrlndd Mcricsi \'lri'ncnan.! t\occs: :\lxidemr.. Nto!! s. tLu,i|1.\ l]l,)
S1r { lnr N1]iLncD rcc Pnu\s. t,'o8rrm (\rnprchcnsi.n Colniriod Ntdr s ijr t,.usrxnr
C.nrrlr.nsiu Lrr crsrndil-e t,rcor rr[ ,\]li.r I'ro!.m CoIpr)rxinr. tt(r! rcrr r::
(,$orl NloLfu |or s.lnlra Rrcnloroi'r!. Solirrr ltlcnlifco. rr Sr fulir:. t$.ri.
Lir-!iic.rltrg ltcrtriqucsl]s.rLlinR.rr$.h!i'rrui'rg.Chsrg.tornr(r\nxt\:ir.t{rictrnr!
D.rarf\:lnNOdsl:rsiossoli\rjcN,1rd(nxlce6nIan!lrin!srdc{.s.obscr!r6ji1!

. h..cdnnnoliNtrcLortsl.ngttrr

. -!.!rc m uir s rlconnnrodNd r..3. Dpr li c\. rcs! c r pxpo s r nl rtorf rciLr

[j



l sonM'. lri'lu,anc! Co repG af d l"&ticc Br Pc.oy C,rbb.,^rm!ron!,4'lakrng
2id cdnlon \\trld S(i.nlli. Us 

I S.liw c li,oLurior rd Mniitforce: 4ltacli{io'cir ApDFrd, by P v.d.6[i
l iDrtlrv.l(r!,.sarir Nrik(l0ll,\\icrl.

llrsi. Nll' cotrcct)ti: Regrh' .rp'ossions, roltcnizlion, loftmatlarior, nefiming, cdn
di{rrc. N.! m lrtrgurge modcls. patrs ol sDrech, named dnrily; RLric\r ol.lrsilicalion
rlgo rhnr\: N)le. Bryos. l.ogistic Rcgrssioi, Ncunl icnvorksi Dc.p ncural nc6lorks:
C\N.llNN.lSlM:vc.rorson,rtrricssudN,Dcddh,gr:\\bdsnrdvccl.rs,cosincsnllirit].

?

Nrruml Lrngunsul'>rlcssine

lntrnl,,dnD of thc C0trrsu:

\rt,,xl - rlLr!! 1,.!css n3 (\l fl n 1[! {udt ol ltus c.ufulc's ]fJ htrn n lrtr-lurlcs
il]d\il):fuIi!ho\!t]dcsi'$..n]]u1.lsljP]oc.$ndl
rtrr l !rr-{r rrLx lrirn r'llnlLslidi.i! rrf.hol trgu {ius, ()nrlrls r.icrc., rrJ
,,,rirr Dt.li3r).r 'r. rL( nrlr !.rl or \l.l' s ().lxlr x nlrhi',r 1rr ! .bLr trl

L (. liiLl' 1,. n, not ol dnctrn.ntr D. rr i',! r )r rbll.li.s.l rns\ r!! lri iD Ll llro
rlni fxlior IJ Dr ghrs rr r(rnxlllt .\ !r1( i.nr)!Jidni* rl,!

L(rn,l.gJ (r' .lNl\ x 'urg. th. Ji n.rtr llrjo rnp i.rln! 01 lLI' tr utl.
L!\r (, s]r.r.I, orvcisrn. srruohror.rL $rv.rsotr, l!,!ug. und.Nand 1g. lxf!rx!(
:r)rrL.,. nxc) 1. rindxrrD r.rr sLnnrrL/rnnr. ir.ioL Ir\rir]!. sonincn rnxLt\ir.

. Undeshnd rLrc basic concetts olmluol lxnguagc and lineris{ics

. AppL} texr prcprccessina tcchniques

. U',desrrnd anJ rpIl, vecbreturnrics.hd word cnbcddilg tedrniques

. ADDIy Nudrirc learnirC ard dccf lcaroing niodeh lorNLP rasks

. l,crnr rboo( thcrpplicrLionsol \l-P



lf lDF, woid2vec, sLp gram. tunlbrlr NLl') apllicrtiors: lsneua8c aencmrion, Duchinc

hnslurion, rsrt strmma zalion.quc ior ar$vcrin3, scntimcnr rlvsk.

. To iNroducc nldens ro drc basic cotrcepts ind lechtriqucs ol l)rta Mltri'rs

.ltdcvclopskilhdlNingddinininetoolslorsoLyingul\yorldllkrLicalplblcN,
r lo pFlidc exFricnce ol doil8 i|dcpcndcnt rnrlysis .D thc dirertnr Drla i\4iiing

. Tho medium olinstruclion is English

. LccLurcmate nh: rcconnnerded b.o hs. p.pes. pEsenur ion iLcs ind Rch Nsouccs

l. Spccchrd Lxns!ase l'jocessins, b, Dirlicl l( i!lsky and ]rmcs ll Mrtin
2 NJtrsl l-atrslaec Pmccsirg$i{ti l'jyrhon,b, Stcvcn RirJrrd liNan Jil.in

Itrrrdudiotr tu Drh xlnrlrg

Itrinntftri,r ol'tho CouNc:

'lhh cotrnc is rd iomrlucLori .ounc of dal! mi', ng. lt i'nrodtrccs thc brsic c.rooprr,
princiPlcs.ftorhods.i,nplcmchr.lionkchniqucs.rndlppLicalioNoldatrNinins'Ltclriqu!sr)
find pr&rns n Jaubrscs, pr.dicrion rd for.ca$iD,e, usi,i-q dilTercnr srrti(icrl add Du.hi'r.
leaming tcduilrL.i. Md virualizaLion oldc g.n$aed stuctuli drta lvarlhousiDg rnlof lnc
!tr!lylcrlpro.e$ng(Ol Ar')rvilLrlsobrdiscuscd.



riLludiL{ t, Ddr mi,ri',s l)i1iWx!)otr\r!.Or ir!^ir)icrl Pu.csriir!. Orcn.\ nt
( tr{. i,rg r' ,s\]fi.ar. . l{uLc dr' ri'rs: t).li oli'r r! p.occss Drla pLepo'riotr/chaisidg rod

ni\L n.,s. Assicrxr.n nu ! DriIing. drlJarnrlso'ilhn r),f$ i a [sili.dionlPrdi.rioD Lr].s.
Itlbr\.d lft!r r\ \.trrx \.rrnrts C r(.rin-{:6rsirs- nxlhcr rpp'ox.r\ Nurr D.r

.Lil {r.. .L,jnrlchri: Li\r Nli| i-1. I or. sj lc\ Nli'r r!. \,ttr)irr! Drlr sutrnr
\ltrlri"R.IirrLDirirtid rg. )Ix \,1 rirg lo.l\xu{tD.r.dn r

r lLr n.nir f.t r{\r(iorisl]nstirr
r l.rtrrri r..nli rn)nnr)d!J u)\r. pr.scDoronr idsr. x iolcr
. lr {r s r\]tr nrul'o{, $ ri L.rn rut\/ r! r.(h rttr.\

I hn ll. WirlunrDd lri6c Iidk, Dara Mir r!r Ptucri.aLtvt.chidc Lcarntrg lbokMd
lichniques(S(ord Edi(ior), Morga' K3ulinarn, 2005, ISItN: O-t2-OBB407 ().

l. DxtrMiirins:Co.ccp6and tcchniqus(t][lvtu,garKaufn).n.S.ricstnDah
MrDrSc0cnr Syienx) 3rd EJilion

l rntrltrrtid olrh.( otr c:

rriinrii. n.\ iLlrr i rtnhugh \ f! crLrdj u ! l)hor,.(rxnrclys dr.,r.li.rlxtr prnc(u
nl(s \LL.ctrr \il tr'Junxnl pr\pudn. !.!ncrr rirjB 1lj! t..uodniofu ol.olr.r
nrrrfrri!r lhrlr.lrr(LL.\ro!\rrxrLddr iof xcrjxLlrd su.Lluo i,nrgii3 stncors \rl b.



rauEhr ro rhc studcns Thh cou6c ako coveN lle 0roccsEs i'rvolvcd io rcconirtcling thc

nucc-dnncnsionaL mode ol $e rcr .rrnromcnl as wcll as rh! cLcmonN tltl rllcol Ilc

Oodtrdon olpho(x. Thcy rvill rLso cirn rbouL rhc roohnqrcs Md trscs oll$cr sconr 1g

Studenis who su.ccsslull) .o$plck this .orrs! will be oble to o€lnizr phologrifrscrrlc

ptujooc, c.prurc and prcccss iinascs, anddcllvor lordrmcrtaLpholoeraNnet c]Irduds

! hs Ndium o l ,nrtrLclion k LrglisLr
\.ccruR nro\cri s: ftconnnend.d \oo\\. iNm\ a cont$c..c r
'l'hec.u.scLviLlLrcdclivcrcdrroushrlasrlucttror.hho:c'ciscs. rluonrls

! lo gr r .i!\lod3r oatlro li,rJxfi dnrl Jdr oli,nrgc g.. .trr tr,d tr. n.r{ r.fut nl

. -1. {d rcqurid|d Nil,lL) rxllL) nrg. i crprcfulior ixl ifllrnriu, crtrcLor liorr

!roud brsd. xcrirl. xrd sxr I r! 
'r 

n0t scfri'r! x trlph!blranrorcnir.Il
. l! iinplcncnL r r ,!c !L rraog nn(r. n.r{tron.Dr 1..r,!,1.s rr u nprll rLrr

thc.) ol pholo!,r n nur u x kulc i :lJ llJ nr!rnrunJnr tnnr c n\

. Ln th oNrnd lrc l,occs .l rcc.nntu(hs r llno. dln.nrn)ul NnlrL if rlr! icr:

nltu]ldn,l kr Puolrafnncq, oconcr] rl r ringld im.{!. (hrlurnnirr.l lrLirx
i rgrrt Stoco|hololrnnr..tr'.  crir rrn.rx5 r Lihoh!rrfrs. C!or'uo oL ,\sir
l,uo!'rph. lnmJu ior ( olho-prr.\ rd l)llllt.trloL .)rr.1!o. AsLrl tih[)
lnr.r[.1dioi 1!chniqrc\ and boL\. N],L0pirr! lon r.irL phib!rxnr\. I'o udiLn tr Lso
:.rDD n!.l,iD R ( rrr p'o.csiDg, !Lr:siljrrnnr. x rd scgnlcorrli. r
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rs.(r.l)=rs

lhs rurru is dcsign3d !o givc audcnls borh a rheoilric.t bd.ksr.und and a workii(
karvc(!0 ol dr sbre,ohhc-.n rchniques cDlployDd in bioinlbnnalics. UDrph.sis Nilt bc

Dllcrd on bio osiq!lscqucncr (borh 6ulk ard singh-cc]l Ns!y9 an!lysh dnd iLsrpptic tons

lldirctr$ n0ors rtrd,rotrrxts:

lnmJudon b lacD ! Sctrslrs. filih ELI non lanrcs B Crntbdl
I lSl,l{S.ku' u oll,horogranneryr d Iiunor Scnsi'rg

I lncroxln,ulJo0' D .l llo nr(c ScnsiLl!

. llil,li l!u'Ml ol Sclcolcd lopi.s ir  f plicd Hr*h ObscNar o s ard Rcholc Scns r!

Itri'odtrctnn' b Di,,irlhr tiricr

IDt.0dudiu orrrr( Cou.sc:

r sndcns \ril hr!.rr! rifriir \r rtr I urcr) rl !u'rrntr rlriLrbo -llnonric rn(
j {. nr lrrhNcs r rr \i l 6! ]Lnr !, :.i !' rJ ralirr. i'rtonn tion (r.sc ihhhis.r

r Snl.ff s .rr u\ ki Dn)r.. xtr rIrz! h.tLr!!r s{Lcr.$ rfi u\ n
xr n,.L 1)r r!! 11\.aLh.ir r r.' r:!5

. sLtrIrn\ \ri l.rnrrLr|.f.irn.ixnJrpf cdiotrs ol Djidornrvi r\ trcl rss rjtc-cr

! shrctrs\rilr. lLr. r) ponnn llcDcrmy c.irnx. iv. lcoomic xrxlysir. Drrr I
irtrdtrr!f .( dion.!.n.rlrnrLdor!od\o trlcor! udilD.



cotrrsc conrcrls: Essentials olMoleculr bioLogy: DNA, INA rM Prdroi,r, \!.Non lnd c'icl
ModeL ol DNA. DNA replicaLion. tanscriprio., lJ.nshtion, splicirrg, Ceoof,l dolnr ol
rnolecular biologyi DN  ruqusncing Lcchnologyr Sequence Dar.basosr Scqu$cc l:omu[,
siigLc-ccll RNA{equences, nric.orimysi Paitrvise sequercc !liantun(: LocrL lnd !loba
alisnment, aftino a.id nLbsirtrrion sco rs nraticcsl si-!uiiic.trcc olrrc rLisrnqn, Mulrinc
scquercc a ignmcnr: pFgrcssivc, ncrn( vc, s hli!.LmerhodshrnruLriPlos.qrcnccrli!rncfr;
locxl 

'n0lripLc 
a igme.t ssquencc prolilcs dnd norils. liM rlgoridln,, MCMC iigolnN.

Cibbs AlSoritl,Dr. Variational ldrcruncci Hidd Marl$v N'lodek: ths.ryi tuiilr! rtul

lpplic ions to sequence aLignmenl. S.quencc dftabas. scirch: hcul$ic ndlEds l^s-ln.
BLASIi Clob3l AliCnmenr nrcrhoJs MdCd, MulLiplc AlianNeDt usinB Cluslal. llasic

huhods ir molccular phylogeny, lhylogoreiic lreosr dinrncc matLx mcalodli nrri'nl n

t riuony mclhodsi ndiinnn Likcllho.d N$ods. RN  sccondrry strrcruc b0si!s: !n.rg)
milimiz.lion. conrpamdvs scqucncc inalysis- conrbined seqrcnce and conrrurationrl nrrhod:
CcDe P.ed ctionr neud ncrwo i, pdtcnr Jiscrimiiatiod lnnolions ah LlMNIi P onaru.
prcdicrion: prnurn drivcn, scqonoc drivcn ,lgoilhmsi Potn*, prol0inclrssilicrtiur,sr c('r
rlignincnr anJ p,cdictioni miuoan2rs, dssign, drrtr acquisition rnd inrlyski gcDc fcNor{
iloddlinli Syrcms biology

1

i

t lhc mcdium olinsflrction is Dnclish
! Lccttrrc n)!rcri.lsr rcuonnnc.dcd bdok\, ppr fiLcs, anddocunrctrB

I Bioirnn.ndics: scquorcc nDd ccDoDlc Anxtrsis try t)rviLl $ ItouDr. co I spr r!
lL:ih.r lrh.rd.'\ Pr!s!::l)0 .

l. Roinnnn{i.s:rr.D d, rN f r!lr,rrio,rrbr Llt!Ll, ll'truLs i\l IPJ$ 1I
:l Atr irnrcdu(ioi 10 lr.nrJoiralirs nlsorirnns b).lo0cs. N( rnll,.rrrt. l,r\ \tt

'I Dio rln,n,rics Borcs.pd! srnl.onr|nr.sht ()rtr!!.C.. ].r(i. D rnl ho iD I

c{ls. i.vlor&l:r ris,:001
5 \c$CcncrlnlrS0qrofci,rgl)rh tllsisbJXr t \ran-! Clt( l\c$r tlrLn



Itrnndtrrti!,tr olrhc C0usc:

Ccnomic Drh Scierc is ih. liold thdr aPPtios $rtislics ond datr scicncc b the Beno,nu. Thc

,q!rl ( b bc abc ro bu&r undeshd rhe senonrc aid be able io hvfi,ec ihc dila and

iinnrN .n lrDr lcDomic d.r.scs.]-hn couNe dn rocovrt[cmodemcooceptsrdtookb
Lodcr$rnd, anuLyzc. trod i'norpd lctromc dlta ,ronr ncxl -lcnciarion se'tuerci'rg,s {!ll as

nico.uy cxp.i'ncna It Lcrscs od th. rosl conlnon look hed in Senoinic diln $icncc.

Irisco0rsc is cxpccEd.o scrvc asa a.lonci roduction to gorromic dara scicnce os Nell as

(o hclp rhN $udcns sccLriils to goin hDrililriry in du scicn c rnd sIatisrical rools 10 bdrcr

nordwri rlc data in th.ircvcrldrt work.

Cou.sc CoDrcnh: ltr&duclon ro rhc \ralisti6 for geDonricr dala scicicc: Darx normallzation.
crfL!mfty rniLlss, i,1crr nodclins, rc$in!, rd Nrlliplc rcnira; pre[oce$iirs, blrchcllccri,
h!pollirns tni,,g, orulli ch)forrcs\EsrirB:Ccno,r(ivcnrodell!rmn.conlinuousouroomcr

hiLr'! drh. nnnnda&: Drixtrrc nodch.clu$criD3, visua izalioD: Mtrlliv$'iaic afal)\k high
linughftrL !ctrodrts d.1., Mtrllivrriatc tuDthods lor holcrogcrcous dda. sup.reised leanriDS,

l.lrolkr rtrd tccs. SoorirB ralriccs: Proteir Md ntrslcotidc scoring mat .cs i.e.fAM,
Bl,OStjM. Cl.rtr. How 1o .onsrud scori'rg n r ces. Dillurcncc bct ccn PAIVI Md lllo$m,
DarJhrsc unology sexrcr: Cofccpts bchirrd Bl-AST: ApDLicarions & RidogicalSlgnincdi.cl
r)nnr.LJ, siniurty & ncnLry Slilisic{l si$illc{trcc ol BI,ASl lj yrluc, Scorcs Ill-ASl
rs6nn,s lll,,^S p, Bl.AS'l\ Dircrcnce bctrlc.r FAS1A and BLAST Si:rgle celL gcnomics

rnrlysls: Qurlilir' .ontol, ptoproccsins md tunn,liz,rion. Explorarory amlysis - Ccll type
!trtrorx1ion and idcmifioalion. rujccbry i'ntrencd rnd anrlysi!. lhylogcncric dnrlrsh: Basic

.r 1{xr. olrl. rrtr.rln, qk\ i rnxLr/ r!guNt!srldr.
. sh !s r: \i L Lrii hi\ r, ntrdor! tr I raxlr. r.rrr i1J. r,d i'a.qrrul s. no'r \.ilr

! s u\lrn: \ lL cI 1 rrr (, ror )/r ddr n) r r.rrll c\pori !.rlx f d.co s tr{ r-{.r.'
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