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SYllairrr'; ibr
!\4. 1i,;. Prc{rain in Conipritci'sciellct lli;C Iinginecring

Scssiort : 2{l{)lJ-2{)()9

L Orrt!i;rt
'l'hc Nlaslcr or' Scicttcc (i\4.Sc.) progrant in tlontl.lt"ttci Scicticc antl Errgirrccring rrntlc:'

National Uniicrsity consists ol l3 crcdits lttrcl cxtenCis ovcl l]vo sentcstcrs in otte

acarlcntic .r,c,ai. !;ttr {hcorctic:rl courscs. cach trctlit rcqtrir-r:l; jjiieen Iecturcs cach of one

horrr cluiairo:r.

l--ach ihc,.;r-c'tji:nl coLrrsc is ol threc crcdits ;rnci carrics 100 r.n;lrJ<s. Ilach theorctical course

rcquilcs;rt i():rst 4-5 lccllircs. Out oIllrc totrrl n:urJrs lor tltc thcoretical cot-ttses.20'% marlts

illc alloi:rrlcri lbrl in eoutsc assesst'ucttts oi'ciitss woll< (thai is, assignmcnts, class tesls.

oral ptc:;crtaliott, ctc,) ar:cl thc rernaining 80'% ulat'lts itrc rcscrved lol the final

c,ranrination. l hc durttion offinal cxam tirr crrclt thcorcticrl coursc is 3 lrotrrs.

|.
i-

'ihc It,l.Si:. l)r.)gram in cor.Iputcr Scicncc arrti Iirginecring rs dividcd into two groups:

thcsis oroup a[d Gcncral group. 'l'he thcorctical coulses arc giouped in two catcgorics-

Conlttilsr;ry ttqurses and Ijlective qq Lu'srj5. (lornltulsoty c()lltses fiorn the nUcleus fO the

Ir,'l.Sc. proliian. A slucient has to complctc lill the cotullillsr-;ly cbursos.,Apart lrom the

LlcUrpllsr':r),, (:oul'ses, a studcnt lnust Contl)lc:l\: a nunlbcl irIclcctivi: cottrses frotn tire Iist

of clcciivc rr:rurscs. Tltc distribuliort. ol crcrtits and nrarl:s [or the thcsis attd gcr:eral

grcups arc as Ibllows:

Ccncral (i ru up

Cou:llrlsorv Courscs (5 Courscs) l5 ('rcdits 500 Marks
lllectivc Corrrses (4 Coulses) l2 (}edits 400 Marks
Pmicct and 1)roicct Dclensc 06 Credits 200 Marks
'l'otul -j3 Cledits i i 00 klarlis

Compulsoly Courses (5 Courscs, 15 Crcdiis)

The conprrlsory courses are tlte sanre lor thc 'f ltcsis aud (.icneral Gro'.ips. Stude nts of the

Thcsis Gloulr and Gcncrul Croup must takc all tlie cor:tpulsory courscs (15 Credits and

total). i-isls oICompulsory Cottrscs foilows:
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,.,r I Coursc'l'itic Clcdiis ill:rrli.s

I-ligli-soced ConrDulcl Nrl\\'crl(in l r00

Advanccd t)arebasc M a]ll,S gqql_t $_ it!, !l
Aclvanccd So{i*,arc Engir;ccring

3 r00
J r00

Embeddcd Systenrs 3 t00

Data I\4ining ancl l)ata \\/;rrcltousing J I00

Ilicctivc Co rrlscs

Each elcctivc course is of 3 crcdits ancl rhe shrdents oIthe Thesis (iloup must takc any two elcctivc
courses, zind lhc students of General Croup must take lotrl lllective courses offerdd by the

institution condLrcting the M. Sc. prograrr. l,ists o{'clcctive cour3es are as follows:

Thesis and Pro.iects

Course codes, crcdits and mark for lhesis, thesis defcnse, project ilnd project defense follows.

Course Cotic Course Titlc Crcdifs Marls

MCSE 511 Thesis 9 300

MCSE 542 'l'hesis Defcnse 3 100

MCSE 513 )toiect Report J r00
MCSE 544 Pioiect Defense J r00

2ofl?
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Coursc l.t..u rriircr Coursc Titlc Crcdits Marl<s
MCSE.506 Wirelcss and Satellite Conrnru nications 3 r00

N,lCSE.507 Knowledge En qineering 3 100

i\,tcsE-508 Digital Signal Processing 3 r00

MCSE-s09 Advanced Graph Theory 3 I00
MCSE.5I() hnage Processing and Pattern

Recognition
3 100

N{CSE-slr VLSI Design a:rd 'festing 3 100

MCSE.s12 Eleclronic Con:mer;e J 100

MCSI-S t3 Cryptography and Data Sccurity .) 100

i{csE-s l4 Advanced Algorithm D':sign and

Analysis
3 100

MCSE-5I5 ., r00

MCSE-516 Hurnan Coinpute: hrteraction ) I00
MCSE.5I7 Advanced Topics i;: l;p::rating System J 100

MCSE.sI8 f i -Based N'[anagen:ni Svstern 3 100

MCSE.5I9 AdvanceC MultineCia Systent 3 I00
MCSE.5:,) Specch and Language Processing 3 100

MCSE"s2I Advanced Optical Qqnrmuq1cati94 3 I00
MCSE.522 tsioinlbrinatics 3 100

MCSE-s23 '3-Governance anci Cyber Lau' 3 I00



2. !q,ll-]._._ :',; Ili::ir(lr.urrti

'l'hc cottlsc r,i:. .., :' : . . I -' :r,,:i:.-: of tlic'l-itcsis Group 1,.,r'tirc N4astcr's program in
Ccnrpu{eiS.;i:,r::--.r:.: ; -, -.:::lst:cftl:t: Jgll6n,ipgacli'/jiics.

Scmestcr 2: .lllrctive Courses (2 Courses, 6 Crcriits)

Any two cou lscs to l:e taken frorn the list of Elective Courses.

Scmestcr 1; Cornpulsory Cou rscs (5 Courses, I5 Crcclils)
Coursc I'{u r;rbr-:r (. ou r:c Iit Ic Crcdits I\1[l rks
MCSE.5()I High-speed Cornputcr Netrvorkin g 3 100
MCSE-502 AdvanceJ D;:abasc Managcnrent Systr-:r:r 3 r00
MCSE.S(]] Advanccd Soforvare Enginccrinr J 100
MCSI].504 Embcdded Slsterrrs 3 t00
MCSE-505 Dat4 }{ in ing Data Warehousing '3 r00

Coursc Nuruhcr Cou rse Title Credits Marks
MCSE.5XX Elective I 3 100
MCSE.5XX ' Elective 2 3 t00

Thesis llvaluation: Two exaiin3rs appointed by the ixainination committee will evaluate a
thesis, iirhc variation of rnar-ks gi\en by the examiners is nrore than 20%, a thitd examiner will
cvaluatc thc thcsis and the aYera:e .'i:ie t'*o nearest narks i','jjl be accepted.

Thsis Dcfrnsc (3 Credits)
Ti,le e::anrination con.imiiee ,:: : .-:-:::mii.:e:ppointed by fhe examination con:mittee will
cor-rd ci lhc tir-sis d:fer::< 31.: - -'.: .
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3. Coull;t ilisi ril.rrr{iotr for Ccne rel Gl'ort
'l'jrc cour.sc ol'strrdy lor tlrc Certerai Gr-oup for the ii'laster's ptoti:i:lt in Conllltiicr Sciencc attd

[nginccrilr .:ori;irJs ol ihc follorving activitics.

Semcslcr l: [ir.rrr:prrlsnry Corrrscs (5 Cottrscs, I:; Crcdits)

Coursc Nu lil,l'::' Coirrsc Titlc Crcrlits Marks

MCSE.5Oi 3 100

MCSE-502 Advanced Databasc MatraLlcmetrt Systcll1.-- 3 r00

MCSE.503 Aavarrc.d SoE-a re E"sl n@IS 3 t00

MCSE.5O,1 Ernbeddcd Systems 3 100

I\4CSE-505
3 t00

Serncttcr 2: llicctive Courscs (12 Crcdits)

Any four courscs to bc taken from the list of Elrrtive Courses'

Course Nuntbcr Course Title Credits Marks

ldcsE-5xx Elective I 3 100

MCSE.5XX Elective 2 3 100

MCSE-5XX Electivc 3 3 100

MCSE-5XX Elective 4 3 100

CSIi-403: l'r'rtjcct ar:d Projcct Dcfcnsc (6 Crcrlits)

each student should submit a project report atter the completion of the project work. An M- Sc.

;.i;;,J;;;; oi.ol'prtrr software/l ardy/aiE of current intenst. The project work can be carried

out in conjunction wifh an industrial or comrnercial organization. No group project is allowed and

project must setisry the following requi:ements.

- lt should bc a positivc developlnent work in thc ficld oiirircstigation'

- It sl,ouid be cornprehensive and self-contained account of the candidate's work.

- Itshoukl be satisfactory with regard to litcrary presentation'

it nray include publishcd material from thc worker,

It nrust be preflced by a statement certificd try the supervisor that it contains thc results of

tlie canrlidate's own work'

EYaluatiou oi ?rojcct Report: Two examiners appointed by the examination ' corlrminee will

evaluate a project rcport, if ihe variation of marks given by the exrm iners is more than 20%, a third

examiner will-cvaluite the report and the avemge ofthe two nealest marks will be accepted'

Projcct Dcfcrrsc (3Crcdits)
The examirration comrrittee or a sub+ommittcc appointed b1 the examinaiion committee will

conduct the projcct cji l-ense examination'
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-1. ijisi: ;:::: I '. : i 't l<,.At i:lir:;t ( l,rit t.sts
.l\cnt1' pcrtcni (209'") of na*s of a thcorctic;rl coursc lrc ;rihjtcd jbr incoursc asscssrrent, i.c.
clrrss tcsr. l:;:.:ig[mcnt :r:d urescnration, l,','i(l_rcr,{]stcr. tcst, rlliir :rfiendancc crc. The rcst of thc
rrrarlis ({h;rt il; 80%) arc :t;:l,'l icd to thc scnrcste r ij;ra l cxanr in:rli,rrr. 1'lrclc ltre intc tal and c)iturnal
qtrestiot] sclh:rJ lor e:rch ctursc ofthe final cxartrilalion. Distriirirtion of marks for tle theorctical
ccuir;r is :is 1i-.1 lOrvS.

CI:rss r\ttcndance 5y,
A ssignnrent and Prescnlation 5%
C hss 'lcsts (at least trvo tesls) t0%
l-'inal Examinaiion 80%
'f ot:r i 100%

Class A{tculiauce:
follorvs.

Basis {br awarding rnarks lbr class parricijration and aftcrrdance will be as

l

i

Incomplcte Giarle ([): For an incomplete course work, a student rnay be assigned an i4complete
glade, which Nill be recorded as'I- A studeni is permitted t0 complete an inmmolcte course
within ne[i son']ester. lf a student fails tc compictc Lhc course wolk, he/she will get the i grade.

Mark Obtaincd
(%)

Grade Gradc Points

80-rc0 A+ 4.0
75-79 A 1 '1<

70-7 4 A. 3.50
65-69 B+ 3.25
60-64 B 3.00
55-59 B-
5 0-54 C+ 2.50
4549 2.25
4044 D 2.00
<10 F. 0.00

I Incomplete
Withdrawn

A {tcrr tiancc l\{arks
90% or above 5
ll0% to less than 9076 4
70% l.o less thari 80% 3,
60% r.o lessthan 7A%o 2
50% t0 less than 60% I



I{cpcrrlir:1 i; ili:ri'sc: n coursc nray iic laiicn ori|' oncc lor lr .lr.:.ic. I-lc*.cicr. a :{uclcnt rvho lras
rcccived rrr ";t" grade irr alry coursc :nust rcpcat ihal corr.sc rriril oblairr a pinirnum ;,t,; g;;;;
otdcl tottlccI IIru dcgicc requircrlcnt. A studcnt rrrlling to inrp:, '.,.: a glailc is allorvecl tg rJtake t]re

reyq,,!,,,u,,r. llll.r B ru ltrrilj(,\.,: a gfaalc tsitllowed lal tctake lhe
coursc il-:jrcrjrc rjols lass than a cpA of j.0 in thirr course. Srri:ir ;cpeat u,ill be allorvcd at thc dnd
ofthe progrt,nr r,r rr4tcneycr lhc coursc is ollcrcd. 1'hc grade c;:r.lr:rJ on ihc retake wili be shorvrr irr
thc Clade Slrr:ct. 'F'gradc(s) willnct bc used in thc calculation cri.,.-l(il,A.

Calculaiiiur rii-Cl,A:'fhe gradc pointavcragc is calculaterl as,

Clrcdits x gradc poirrts
cPl .. --.--

'l'oial credits

6. Rules :ruri Regulations
Adntission: Eligibility for admission into M. Sc-
4-year bachcior's degr-ec in Computer Science,
Engineering, Conrputer Science and Technology,
pr0grarns.

prograrn in Coil.tl)uter Science is: Completion of
Computer Engir:cering, Cornputer Science and
lrr lorrrraiion Tcclrnology or equivalent acadcmic

Degrec Rcqtiircntcnts: ln order to qualify for the M. Sc. degrcc, a student is required to fulfill thefollowing rcqu ircnrcnts.

Coinplete ail designated courses ir_. the syllal)Lrs
Pass allcourses individually, with a minirnum CGpA of 2.00.

iny cxccption rx ust take ail courses in each r.,n.rt", os ortlin.d il ;;; rifiil.
i:

b.

coursc ollcring and Instruction: rhc erective courses are k) bc announced by the individuardcpartnrcnts. Erch course is conducted by a couse teacher who is r.esponsibre for'."irt"irirg i#expected standard ofthe course and for incourse asscssment ofstucrentsi pcrrormance.

Duration o[ Sct:rcstcrs: The duration of cach sentester will be
fotlc .vs.

o1' I9 vreeks that will be used as

CIassr:s l5 \\/eeks
Recc;: l.:[orc Semester Finai Eiaminafon 2 wccks
Serl.st"r_ Flnal Exarn inition Gpproximatag 3 wecks
Total 20 rtecls

Exarninaiion cominiftee: An cxamination. com*ittce, approvcir by rhe univcrsity, wi, beresponsible for the conduction ofthe exarnination, preparation o,.rcsi;rt and submiuir, 
"'itr",rrrlto thc controller. cl'cxaminations for necessary forrnaliiies and publication.

class Attendaecc: A student is expected ro afl.. rrd all crasses hcrd i.1ur;,rg each semester. A st!dcntmay attend Lhc senrester finar e>:arnination ifshc/rre is present at rcu:L 50 per::nt .r^r.s ana pu, u,additional ar,orint of fees set by the university. A sir:dent sha not c, ,rto', .i ro';ffiil##:
final examina:ion if ihe attendance is bellow 50 perccnt
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i\{CSii_5r,. i: iii"!r-Sr,c,.rl Conrpu{cr Nchvorl<ii,:,, (3 Ci:rliis. i5 Lcciil.cs)
Driving ri.rccs fu; lr;3h speed nct$,orking, Irast lllhcrnet enrl Oigabit Ethernct, IrI)Di anri DeDI),
l)rame rliil'rrihiircirire. standerds and protoc:(),s, Switchc(l [.iulti Nlegabit Data Scrviccs, ATN,I
standards 1;ioiocols. A-l\,1 LAliS. Oplical Cor':ri.'r un icaricn arrl SONET/SDIJ, Broadband acccss
tcchnoloiiL:s. x-DSL. BiSDN prrrtocol and an:hitccture. Br.oirrlband sen,icc :rspccls, lJroadbantl
lransmissi\' r:ctrvork. Brordhand intelIigcnt network.
wircless coninrulrication architccrurcs and st:rntlards, Mobiic IP and ad.hoc nctworking, MAC
protocols. lllllll 802.1 I , Security-in ad-hoc systcms,trPower a\'!ilic computing and sensor nchvorks,

. sprend spccinrnr techniques: DSSS, FHss, cDA{A, csM, cl']DP: satellile copnrunicatiorr, mobi'lc
Conrm rrr ic.rli, rrr. Ul'!
IPv6: basic protocol, tffensions and options, lPv6 support foL QoS and security. Congestion
control and dc:rdlock prevention, QoS.lor TCP/Il), Frame Rciay. and ATM Nctworks, Support for
Realtinrc piciocols: RTP, RTCP, RTSP, Applications ofreal linre prorocol for VOIP.
Perfornrnnce L4odeling and Estimations - Queuing Anali,sis, Queu ing Models, Networks of
Queues. Sc ll-sirn ilar ilata traffic - Modcling and estirnation.
Encnptior: and network security, Privrte and pul,lic key cryptography, Existing cryptosystems and
theirsecurity, Cryptanalysis of existing systems. Mobile IP Security.

I|(CSD-503: Advanccd Sofhvare Engineering (3 Credits, 45 Lectures)
Softwarc (l[alify Assurance: Quality, Quality Plan, Quality l!4etric, yalidation & Verit-icatic;;
Introduction to ISO-9000 Version 2001 practices for Softrvare Quality Assurance, SEI{NAI
Quality Assrrr;rnce Standard.

Softwarc 1'csting: Purpose of testing, Test case and the e,rpecied output, Test coverage, Unit
testing, Domain and Path testing Equivalence class based poriion testing, Component testing,
Aggregation ofccinponents, System Testing, Rcquirements base(l Testing, Acceptance testing, Teit
Reporting, Burg fixing, regression and Stress testing, Testing lbr perflormance, securitl,, instJJation
rccolerv. configuration scnsitivity, Capture/replay, report dala base, Test automation.
Soffwarc Projcct Managemcnt: Software, Metrics, Estimation, Planning, Software tools, Change
Managen,cnt and Version release assessrnent, Software Valuaticrn. / -

Sofhvarc i\{tintcnancc: Maintainability, Docurnentatiol ro facilitate maintcnance, Reverse

lndustrial i'racticcs in SoiiHarc Engincering: Soitii'are Integration, S;.stem install
action/gcner;rtion anC cc::;::ic:::3 ::--ii:ding parameter tuiring for varicus end, users, Trainilg

. Enginc:ring.
Software Iicusc: lleasuling scflware Reuse, Reuse matrices,
assessmcnl lor Continuing Coryorate Business Activity.

,/
Econon:ic mode!, Lile cyclc & reuse

7. Corrirrri:; oI Corrrpulsory (jorrrscs

I
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2i)riil (crliiilri ()Illity AsstlralCc llt 3ranl. SIil-(ii'i)'1 Qu:rl'iv ''r\:jtirilncc Ccrtiilcaticrl

Nir. j';f,-5N i: j:.:*irrrlr!ctl St'stcrrrs (3 CrediLs.4l 1.." "rrcs)

(.01CcptS, CIaSS i IiCar.iOn:;; Cha ractcrist ics; iicilriletnclils; i:.itri,c,idcd nlicrocernliollcr cOrcs;

t:iribcidcrl incinr.r.ics; Tcclrnological aspccls; Ir]tcriircing bctwecn ;rnllog lnd digital blocks; Signal

ccrrtlitioning, Jillilal s!gnal proccssiug, sub-systcnj lntcrlacing; Iillcrlacing with extcrnal Systcn]s;

rr..rr interficinll, i)csign trade ol'ft, thcrnlal collsi(lcritiiolls-

[{CS-505: Daia Mirring and Wrrchousing (3 Crcrlis,45 Lectrrrcs)

I)at:r Minirrg i troduction: Data ntining-introduclion-informatiLrlt and production lactor, Data

nril1ing Vs Qucry tools, Data nrining in markcting, sclf lcarrring conrputer systems, ConcePts

barning, Data lcailing, Data tnining and data warehousc.

I(norvlcdge iliscovery Process: Kficwledge discovery proccss, data Se!ection, clcaning,

Enrichment, Codi:ig, prelirninary analysis ofthe data set using tladltional query tools, Visualization

techniques, OLAp tools, Decisior trees, Associatiol't rules, Netttal netwotks Cenetic algorithrns,

I(DD (Knorvlerlgc Discover in Databases) environmcnt.

Data Warchousc Architecture: Data warehouse alchitccture, Syslcnl process, Process architecture

Design, Database schema, Partitioning stratcgy, Aggregations, Data nrarting, Meta data, System

I
I
I
I
T

and data warehoirse p{ocess managers.

Haldwrre anrl Operational Design:
l{ardware architecture, Physical k1,.out,

operating tlre dir til warehouse.

Hardware and operational design of data rverehouse,

Security, Ilackup and rccovery, Service level agreement,

Plannilg, 'i'uning iird Tcsting: Capaciiy

warcirouse, Data ivarehot:se features.

planning,'furring the ilala warchouse, Testing the data

8. Contents of {I'e Elective Cout'ses

IvICSE-506: Wirclcss and Satcllite Conrmunic: tio:rs (3 Credits, '!i Lectures)

\Yir-clcss Con::nri0icatign: Introduction to cel!*lar concepts, frequencv reuse, co-ci:a nel

interferenco, handof| -Radio propagation in and nround builclings. Friis equatiori, niultipath,

rarrow-band and rrideband bhannels, small scale and large-scalc strtistics, space and time signal

t):ii'
variation. Rcceiver sensitivily, sources of noise. Peifornance statistics:.coverage, rnargin, di!ital
modulation, adjacent channel interference, and digital error rates. Wide band.channels, maximum

transrnission rates. Multi-server queuing and traffic, llrlang formu lns.

Cornmunicrtio;r satcllites: Sateilite orbit, laws governing s;tcliite motion, satellite paths,

geostati0nary satcllites, non-geostati0n3:y constcllations, satellite suLrsysiems, launching of

[::i1it:::i?,,:1tili;e; shtion artennss: types or anrennas, antennn gain, pointing loss, gain-noisc

temperaturc mtio, cffective isotropic raiiated powcr (EIRP); l:igh oolver amplificrs; low noise

ampiifiers up :rnd down converters: conveision process, polal'i,:ation hopping, redundancy

configurations,- carrh staiion monitoring and control.
Satellite link dcsig;r: Basic link analysis, atienuatioil, sources of intcrference, canier to noi:e and

interference latio, systern availability, lrequcncy rcLrsc, iink budget, ltnJ< 'Jesign.
Very small xper-turc tcrminal (VSAT) networks: VSAT tcchn oli-'.g ies, netivc;k configui'ations,

N'lulti- access and nc:woiking, network crror contrci, i;oll;ng VSAT nriu'orks.

l{CSE-507: I{i:clrlcdge Engincering (3 Credi(s. 45 I'ectures)

Gcncrai aspccts of llror', |.:dge represcntalior, two liinCamental pai:il;gr:rs (senantil netwJri:s anC

fiatne i,.lustratiic s1'stems). h1'roriC s1'stcrrrs, timc, ;rction/plan d(:;iiilts. sbdlJti.n,' ca:r-oase'C

.-- "lr{',-rL-,!_-/-Lzf.lou
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l(,lsct:..,. :..,.; I.::,r,ilrr:. krrt,rvlt.rl;e ilr:..r.,r1, rr,ti rlrr:;i 
',rrir)g,ri)l)toirchCs irrtJ lc:ltrrrqrrcS:oorrccPi lc::;,:'rir. Dccision'rlcc rcarrrir'rg, crLur.r:ii,lg u,.,a-i,,;,,,,.. bascd lcarnirrg. I{Lrrc.i,rrLrcliorrarrd incrrctir'.: ;car.irg, Brl,csian ;rclrvorls enrl ..],rrii,l,. i,..,..ur iietrvorks, Ccnctic algorithr,s,ll ril lb,r t,',. r lcar. ir:.-. .r..r.r11 I icrrl Ic; rrrrirrg.

] ICSI| 5U.i: Uigital Sigr:.rl l,roces5irrg (0.5 Ur:iL 30 l-ecturcs)
Ilrrrorlt:cliorr. I)iscrcic ri, -' ,irnarr-..,1"r"r..s, ri,,,",'. ri;iri-i,,,.1,.irrt systcrns, srabirir), anri causarity,corelatiori arrd convolulion. Dillererice. cquat onr, l.r"qu.,,.r, dornain reprcserrtalion of discrere' Tilre svstttlrs' Sarrlpling ofcon{inuoLrs tirne sigrrals, two dirrrclrsional sequcnccs. TIrc z-.ransflorrn,Invcrsc z-ira'sform, theorerns^.ar,,lg"|3ii.s. ' 

Of"i-pr,rp,rti", and compulatiorr, circularconvolrrtion, lincar convolrrtion using DFI, iFl..
Filtcrs: FIll' I'lR, adaptive firtcrs, coniprex firtei, Effects offiniic rcgister length irr DS.Power spcct'rhl estimation-basic principres, *ii,rr,., 

"i 
rrr. .rjto covariance up, cr.oss covarianceand c'oss si)cctrunr, pcriodogram as an estinrate of the p.rver speclrum, appricati,n ofFFT inspectrull cstitnation, exanrplcs.

l.
nn"-- 'i--,)77j' tc.'^cg
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MCStr-509: Aclvanced Graph Thr
Introductian antl Fundamentals
mc.thodology. proois, basic propcrtics
Urientation trl' graphs associatcd rna

t
I
I

I

i

Colorabiliiy: Five color theorem, four colo
glaphs, honrorphism, chrornatic polorionriral.
Graph Algor:f hms:.DFS for non-separable
to- sort by nierge technique, Catalan number

enumeration tl:eoretr.

Dinic's, algorilhrn, zero-one net
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,r(v",, ' '|uL,ur's aro App,carrons ot imagc proccssing, rvratrlematicar rnoder oi iira", i*rn.
;U,r.,l;:"ll;,u.;ntizarion, 

rwo dimensionat-imag. ,r*ifi,r,,,ii"r, Uirury una C"y.ffii]#;1,r rrvruEr.rPi IL I I ltIt.
'Imagc x'h,:nce;nent: Enhancement iir spatiul and frequcncy domains - some sirnpre IntensiryTransformarrons, 

.Hisrogram equalization, Hi..rogro; ;il;iii.rt;on, t*ug" ,rlirr.ii"r,. rr.i.averagc, Filtcring in frequency domarn.
Imagc '\nar;sis:. I mage compression - Fundanrcntars and ,roders, Image segmentation- edsedetecrio,, ihrcsholding and rcgion oriented seg;r:entation, lrlo,1,f,otogi.;ifi;g; p";il;iliffi;.proccssing ox rcmote scnsin3 data.
statisticr.r p:r(tcrn Recognition; c^aussian moder - supcrviscrr rearning - parametric estirnation -Maximunr iikcrihood estimario, - sayesian p:rrarnerer; 

".,i",.,i1n-eo*ption argorithm _ LMSE .algoritlrrrr -ltt'blems with Baves approach - pauern ctussiiicaiitrn iy alstun.e functions - Maximumdistance pi-r Lrcln classifi cation.
cruster aaai'rsis: unsupervised rearning-crusrering for unsuperviscd learning and crassification_c-rneans argorithm- Hierarchicar pro""drr.r- crrpr, tr,Lr..i, approach to paftern crustering-Validity o f clusicring sr.rlutions.

Syntactic l)rrttcrn Rccognition: Elements ol fonnal gramntar _ 
_Sking generation as pattemdescripticr-, liccogniticn ofs;,ntactic descripricn - parsini - sLc,rnust,c grarrnar and appiications -. Craph bascd structural represe:iaijo n. -



l'cirtrrIcil.-ir:i:;i0Il anrl l(ct:crrt ,\rlr:r;trc-s: i;ri;, ;"' iilittitilizll i,],r- Kall(lir ill-L0cic iialllsiolillllliult

- j'lerrrai i,lrtu,orli stnlctures lor patter:r rcccgrrlion - UnsLtIii,'iscd learning - Sclf crganizing

nctuvorks irr,ty llattern classrfiers - Gcrretic uigr-riiihrns - i\rPlicatiolt to pattcrn rccog{lition-,

I li.lJcn lli:rri:,,r' .'/odcl (l'lNlNl).

IICS Ii-51 t ; iri,Sl Dcsign a nd l'cstirrg (3 Crcd il'i. 45 Lecturc:;)

InirodLrclion to hicrarchicai and stnrclural dcsign. iiole of CAI) i:l Vl-SI design process Rortting

algori;irns; rrraz-c routing algorithrns, shortcst-piitll bascd antl Stcirler tree base algorithrns, r'ivct'

ro"uting algi,Lirhms. Ortnogoriat drawing based alilprithnrs. Cotnllirction algorithms. Algorithms for

fUuiti-lcUi lvloclulc (MCM) physical design autl)mation. CMOS proccssing technology, ClvlOS

building'block. Usc'of pipeiining and parallelisrn, se lf-synchron ized designs, VLSI conrputing

structur"cs. lntloduction to systolic arrays, mapping algorithms orr systolic arrays, design ofsystolic

arrays, syslcm c>:arnples and design exercises.

MCS[-51?. : E,tcctronic Contrncrce (3 Credits, 4) Lectu rcs)

Introductiorr: rn.n overview, traditional and electronic business lransactions, types 0f e-commerce,

benef rts o[ c-cor:tmerce.

Sccuri$ :r:ri c-commercc: Review of pri'',ate iiey and public iiey every opticn, comparison of
cncryption nrcthods, digital signatures and certificates, overview of literate security systenis,

nanating nlor)cy on thc nct: Transactions on (he internet, requirements for payment systems,

types anJOois for clectronic payments electronic data interchangc and components oIEDI system.

Consu,n"r aod Busiless Marl(cts: Consumer market and one to one marketing, value chainS and '

tl-ie markct ltlace, 0nline communications and nerv matketing c-,ppo rtunities, .websites and ordering

online, ouliire category, tying database, to onlinc catalogs, elcctronic customer support, tracking

onlinc problcms, security software moJules. .

Virtu:ri liacror.J: virtual coordirration and implcntcntation, acccss to sharcd da(a and applications,

cntrustinB acccss to intcnncdi;:rry.

Bushrcsilroccss cirginccring: Approachcs, nrodcls and rrcthodtrlogieg lnanagemcnt ofchanges.
' Lcgal Issucs: Risk issociated with paper documcnts and electronic documents, authenfication of

eleltronic,locurrrents, laws for erommsrcq EDI interchange agrcements legal issues for Internet

commercc.

MCSE-511: Crlptography and Data Security (3 Credits, 45 Lectures)

Traditional crypiigriphy. Caesar cipirer, substitution and transposition ciPhers, rotatioil ciPher,. S-

box and p-box, irivaie-key (symmetric-key) and public-key (asymmetric-key) cryptographic

algorithnrs. DES and Advanced Encryptiori Standald (AES). Cryptographic Modes of operation,

RIa ana o15cr public key cryptosystems, Elliptic cuive c'yptography, Cryptographic hash

funcrions. t)iuirai sicnalures. x.509 standard. Data-origin authcntication and Message

authe nticaiio n 
"cocl. 

(l,,laC). Lnti! authenticition, passrvord plotection, dictionary attack and

salting a p:ssrvord.

Key Jistiibution, managem€nt, trusted third parly, Key distribution centre - KDC, Public key

disiribution and i(DC, certificate authority (CA), put:lic key infrastnrcture(PK[)'

Ne1.vork sccurity and IPSec, Security association and key managemenq Oakley key deter6ination

protocol an<l liAKMP. Web security considemtions, Secure Socke{ Layer, Transport Layer

becurity, Sccure Electronic Tr.ansactions (SE1'), Viruses and antivirus software, Intrusi0n

protecticn ani Digital imirune system. Enail security and PGP, lrirewalls'

MCSE-S14: Advanced Algorithm Design and Analysis (3 Credits, 45 Lectures)

Introduction t0 llie design and analysis of elTicient algorithms. m0dels of comPutation, efllcient

sor:ing and scai.ching, ilgorithms for algebraic problems, graph algorithms, polynom ial time

algoriihms for nrrtchi-ng, F-usion trees and their applications t0 inleger sorting, Fibonacci heaps and

c)*:.."n
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scliriljLrsrir:: s.tri.ir liiies, Splay trees, linkiirg lId cuttin!, Ii,.-'cs. statc-of-the-art algorithnrs lbr
nrirrinruru slanning irees, shortest path probtcrn, Netrvork florvs- pre flow-push algorith;ns, nrax
llow rlr5rrithius, ii;':cal programming, scalir;:i algorithrns. cli,r.,n,,,'" prograrrrnring, probabllistic
mclhoils. ilirt:roxitttation algoritlrlrs. ccmplctcncss. lorvcL bi.,iritd theoiy l'or parallcl conrputation,
lo\!'0t ltr)tinCri on thc rcscr,.rrcc requircnrents ol'r:igorilhrls.

illCSE-515: iligh Pcrforrnancc Conrputcr Ai.chitcctut.c (3 Credits, 45 Lectures)
Basic plinciplcs and techniques in the design of high pcrfolrrriince computer architecture. Memory
archiiectulr:. uache structure and design, virtLral nrenrory strucirrl e, Pipclined processor architccture.
Pipclirre coltrol and hazard resolution, piJrelilrcd mctl.tji.)/ structurcs, interrupt, evaluation
techniqucs; ycctor processing, RISC and CISC iirchitecture. Vi-SL architecture issues.

MCSE-516: I{rrman Computer lntcractions (3 Crcdits, 45 Lcctures)
Foundations of Human Computer lnteraction: l{umans and [lachines, Intcraction, Cotlaboration.
lr'lodcls in licl: cognitive Modeh, socio-organizational IssLres and stakeholder Requirements.
lmportaucc of cognitive abilities. Design Proccss: lnteraction Design Basics, HCI in software
Process, Dcsign Rules, Universal Design, Uscr Ccnrer Dcsig,. Dcsign. prototyping, Task Analysis,
coMS and other key HCI methods. Lifecycle Models. Usei Interfaces: Interface Basics, .

lntcraction Tcchniques, System control of Intcrfaces, Hurnan Faciors and strategies in Designing
Intcrfaccs. Ilvaluation and user Support: Evaluation, Evaluation of lnterfaces, User support. Taski
Models and Dialogs: Analyzing thr Task, Dialog Notations and Design. Groupware, Ubiquitous
Computing, Virtual dnd Augmented Reality. Sociat-Cultural Contexts oiHCl. '
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IUCtilJ-51 iJ :. IT:IJased Mainagement System (3 Cred its, 45 Lec tures)
Infonnation, dara and communication. system concepts, structure and elements, objectives and
types of systems. Computers and MIS. Influence of computers on MIS design, modeling systems,
management aud MIS, decision making, virtual reality, Decision rnaking process, CAD & CAM.
Computing perspectives. Input devices, digitizing, imagining, voice input devices.
storage Technologies, optical, tape and disks. softwarc fundamcntals, 4cl's, software engineering
CASE 1'ools, Tclecommunication networks etc. transaction proccssing and management reporting
systerns. Decision support. systems, knowledge bascd systcnrs. system outpuuinput, design
featuresirequ ircments. System acquisition, irnplernentation ancl nraintenance.

MCSE-519: Advanced Multimedia Systems (3 Credirs,45 Lcctures)
sound anel Audib: Digitization of audio-signal - sampling and coding, digita.l audio signal
processing, A;chitecture of a Sound Card, Elementary Conccpt of Music, pitch and voice,. Staff
notation and scoring, Electronic Musicand Synthesizer. MIDI Interface, Protocol and Data Format.
Digital ltnagc Representation and formats; Craphic Dral.ting Tools; Imagel processing and
enhancement; color printer principles; Image scanner principles; Filc fornrats; Digital stiil camera' and photography

Animation rnd spccial Effects: Animation Principlcs; survcy of Animation tools; special visual
eflects - \,ilping. morphine etc.
Digital vicico: Principles; PC video and videoconfcrence s[ax!]ards; TV cards-, Frarr: e Grabber

. Plinciples; IDT'/ and HDTV Principles-, Motion Picture to Video Conversion

t
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;; advanccd vir'tLral rncnrory issues; advanced issues in inter:
design. Multiprocessor and distributed opbrating system;



Stor';r:;r' iiirriirr :l,r{l r\ccrss lilrccrl: i',1rr5r:, : rnr:iliir 1;i i,ri,lrlcs aird sioritsc dcn.sily achieyilbjc .

Ili,oiiition ;rrr<l brsic 1;rinciplcs ol Ccjnp:rcr i)isk tcchii,riuLiy; CD-Dz\ aliil CD-ROi\,1; CD-D/r
[om:r:i ;uril dctails-, CD-lt0l\1 lon::at an,1 plinciplcs; \Yritablc r]onrpact clisks-WOl{ M and
Magrcio'r;ptical disc principles: PhoLo-CD: rll)-ROj\4 r:rr.r).iricti0n proccss; IDjj, SCSI ;rnd USE
intcrii..:e:; i) s{rrlagc dcviccs.
l)att Cctriltcssion: Dala . Conrprcss io n R(iuircmcnl; lrrir)iination 'fircory ba::cd anrl licqucncy
dornain lrrt;cJ arrc compression; Basic cor,prcsiion Tctlririqucs - DI;aM, Run ltrrgrh coding,
I [u ililan cod irg. JPEGI ISo; Re al timc encoriing and ct]l'li' H.261 (px64) standard; M l,EC-l anri
MPEG-li; l)VI.
Multinrr<lia Documcnt and Interchangc -[ornrats: D\il Hypcrtext, I-ITML, ]lpEC and
Hyperntcdia; SGML; Open Docurnent ArchitcctLrre (ODA.); Quicktinre Movic fiLn fornrat,- Opcn
Media l.ranrcwork (OMFI).
Syttchrrrriizatiorr:1'ctlporal Depcndence in VlLrltinredia Pl.cscntatirn; Inter-objcct and intra-object
Synchron i:z:rtion; Tirnc Ab$ractiou for authoring ancl visualization; Reiercnce Model and
Specific;rtion.

Product rlcveloprnent ovcrvierv: Life cycle Models; l-lunran Roles ancl rcamrvork. producr
Planni,g: liasic Authoring Paradigrns: Story scripts, ALrrhoring Metaphors and Authoring
Languagcs.

Autfioring Tools and Mctaphors: Authoring Tools aird productivity; Authoring Tools and
Creativity; Survey of Authoring Tools - tlook Metaph0r, Slide Show; Meraphor, Tirne-fine
Metaphor, Netwolk and Icon Mctaphor.
Produc(iori Processcs: visual Design Fundlmentals; Merlin preparation; Graphics and Image
Editors. cor"aponent editing -. principles and rools: Animarion Editing- sound Editor; video-Editor;
Dubbirrg; fjubtitling; Media lntegration Principles and Tool:r; CD-ROM preparation.

. MCSE-520: Specch and Language Proccssirig (3 Creclits, 45 Lecture,
Basic concclits: Writtcn and spoken language, the acoustic :;ignal, phonemes and spelling, and the
nlcftods and. r':rodcls used in speech proccssing. Grammars: a review of natural and' formal
langtagc grarnmars. Language issues: stress and intonation, and ths use of scmantics in speech
synthesis. and recognition. Digital coding.of speeclr: puise code modulation, delta- modulition,
vocodem and linear predictive methods. Text to spoken syrrthesis; processing text, leter to sounj

large vocabulary recognition, connectcd spccch; pattern nratching techniques and stochastic
methods. spcech applications: telecommunicarions, the elcctronic office, aids for disabled people,
cuffEnt trcnds: verv large vocabulary speech recolnition, concatenation of speech segmcnts and
connection iSt sysicms

MCSE-52i: Advanccd Optical Communication (3 Credits,:i5 Leo,:res)
lntroduction to oplical communication: cornrnunication systern, basic optical communication,
cvolution ol optical cornmunication, advantages and disadvantages of optical comrnunication;
optical fiber waveguides: constructirn, cla-ssification of iibers, modes of light popagation,
transmission characteristics; optical sources: i..ight ernitting cliodes (LED), s"mi.ondurioi luse,
diodes, optic;,.l detectors: p-n photodiode, pi-n photodiode. and rvalanche photodib&s (ApDs);
Fiber-Conncction; Fiberjoints and fiber couplers, wavelengrh lluX and DeM'uX, optical ada-drot
MUX; optical anrplifiers: optoelectronic anrplifiers, fibcr amplifiers, Raman and Brillouin
amplificrs, OPtical modulation and detiction schemes, dircct and cohcrent detection receiyers:
configuration, operation, noisc sources, sensitivity and loss calculation, and performance curves;
Digial and anairg receivers; Fiber nonlinearitics; Kcrr effecrs- spM, xpM, and FWM; scattering
effects-SRS; 'fransmission link analysis: poinr-to-point ancl point-to-multi point link:, system
configuration, link power budgc! line-coding schemes, Oprical multiplexing schenrcs: WDM,
OFDM, OTDI\'{ and 0CDIt{A; 0ptical networks.
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liii-lSi..522: lJioinforlratics (3 Crcdits,,li l,ccttrrus)
Ii:;:rcr:iir:ls of Molccu!ar Ilio!ogr: DNz\, IiNA and I'r'oicilr, Walson and Crici< Model of DNA,

DNr\ rLrpliclrtirtn, transcription, translation, splicing, (-'cntral dogrna of lr4olccLrlar biology; DNA

sc(11a1ijiltg tcchnOlogy; Sequencc i)utablise; Scqucnce irctntats; Pnir-n'isc scqticllcc alignmcnt:

local .rricl global alignrncnt, anripo acid sr:bstitution sccr irtg tttatriccs; Significancc of lhc alignment,

lvluitiplc scqucncc alignmcnt: progrcssi\ic. itcrativc, :;[iilistical mcthods lol nlultiplc sequcnce

aligirnrcnt; Local nrultipte alignment - scquence plollles and tnotifs, EM algorithnt, Gibbs

Illgorirhrn; Hidden Markov nlodels: theory; tiaining and applications to sequence alignment.

Sctlucnce daiabase search: heuristics mcthods - FAS'I A, BLAST; Basic rncthOds in molecular

p6ylogi:letic lrees; distanco rnatrix nrethods; nraxittrunr parsintony tnethods; tnaxinrunr likelihood

11;"il,oi3. RNA s"condary basics: energy lninirnization, comparative sequence analysis, combincd

scqitct.tco and computational rnethod; Ccne Prsdiction: pilttorn driven sequence driven algorithms;

Proteins: protein classification, structule alignment and prediction; Microarrayss: design, data

acquisiiion and analysis; gene network rnodcling; Syster:rs biology.

I\i ( S ii 523: B-Govcrnancc rnd Cybcr l,aw (3 Cred it:,. '15 Lecturcs)

Hccaronic Goverlance: Conccpt of e-Governancc.

Governmeht-to Business (G2B) and

serytces

Cyber Crime, Cyber vand'alism; Hacl<ing Maliciotrs Spreading in Viruses, Password fraud,

Cheatiug, Cyber Pomography. Child Pomography, Piotection.of Copyrights and Intellectual

Property right, Invasion ofPrivacn Constitutional basis ofPrivacy, Unsolicited e-mail, and e-Mail

A!:usr:, Present lrgal Protection., Human Rights Violatioll and lnternet.A!:usr:, Present lrgal Protection.,

ICT r,ct oi Baugladcshr Objectives, Slrengths and Wsaknesses of thc ICT [aw, Regulation of
Crypt.,graphy, lnternational Cyber Law. Cyb$ L^aw in lrrdia, Sri Lanka, Japao, Malaysi4 Australia

and tlrc USA. International Conventions on Cyber Lau' irnd Crime'
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Il-Covcrnance Modcl:
C ovcnrnrent- to - Government

E-Co';crnance Activitics:
in rural areas; e-Government

li-Covcrnance in B*ngladesh:

Banglades[ e-6mcrnance

E-Lcarning /Education,
the Evidence Act


