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N, e, Program in Computer Science znd Enginecri
Session : 26)8-2009
l. OGutline _
The Master of Science (M.Sc.) program in Compuler Scicice and Engincering under
National University consists of 33 credits and cxtends over two semesters in one
academic year. For theoretical courscs. cach credit requives {ifleen lectures cach of one
hour duration.

Euch theoretieal course is of three credits and carrics 100 marks. Each theoretical course
requires al least 43 Jectures. Qutof the total miarks for the theoretical courses. 20% marks
arc allocatedt fort Tn course assessments or class work (that 1s, assignments, class tests.
oral presentation, cle,) and the remaining 80% marks are rescrved for the f{inal
examination. "The duralion of final exam for cach theoretical course is 3 hours.

The M.Sc. program in Computer Science and lingineering is divided into two groups:
thesis Group and General group. The theoretical courses arc grouped in two calcgorics-
Compulsory courses and Elective courses. Compulsory courses from the nucleus fo the
M.Sc. program. A student has to complele all the compulsory courses. Apart {rom the
Compulsory courses, a student must complele a number of elective courses from the list
of elcctive courses. The distribution. of credits and marks for the thesis and general
groups arc 4s {ollows: :

Thesis Group .

-Compulsory Courses (5 Courses) | 15 Credits 500 Marks G
Elective Courses (2 Courses) - 6 Credils 200 Marks
Thesis and Thesis Defense ‘ 12 Credits 400 Marks E
Total , - 33 Credits | 1100 Marks |

General Greup

Compulsory Courses (5 Courses) 15 Credits | 500 Marks
Elective Courses (4 Courses) 12 Credits 400 Marks
Project and Project Defense 06 Credits 200 Marks
Total 33 Credits 1100 Marks

Compulsory Courses (5 Courses, 15 Crediis)

The compulsory courses are the same for the Thesis and General Groups. Students of the
Thesis Group and General Group must tzke all the compuisory courses (15 Credits and
total). Lisis of Compulsory Courses follows:



[Course Mumice | CourseTitle Credits | Marks
MCSE-50f High-speed Computer :]i‘*t;@(—ai'king ot 3 100

| MCSE-S0 Advanced Database Management Sysiein 3 100
MCSE-503 Advanced Softwarc Engineering 3 100
MCSE-504 Embedded Systems 3 100
MCSE-505 Data Mining and Data Warchousing 3 100

Flective Courses

Each elcctive course is of 3 credits and the students of the Thesis Group must take any two elective
courses, and the students of General Group must take four Elective courses offered by the
institution conducting the M. Sc. program. Lists of clective courses are as follows:

Course Number | Course Title Credits Marks
MCSE-506 Wireless and Satellite Communications 3 100
MCSE-507 Knowledge Engineering -3 100
Sy e MCSE-508 Digital Signal Processing 3 100
MCSE-509 Advanced Graph Theory 3 100
MCSE-510 Image Processing and Pattern 3 100
Recognition
MCSE-511 VLSI Designand Testing 3 100
MCSE-512 Electronic Commerze S 100
; MCSE-513 Cryptography and Data Szcurity 3 100
MCSE-514 Advanced Algorithm Dasign and 3 100
, ¥ Analysis _
MCSE-515 High Performance Comjuter 3 ~ 100
Architecture
S MCSE-516 Human Commpute: Interaction 3 100
MCSE-517 Advanced Topics in Uporating System 3 100
: MCSE-518 I'T-Based Manager.cni System 3 100
MCSE-519 Advanced Multimedia System 3 100
: MCSE-529 Specch and Language Processing 3 100
MCSE-521 Advanced Optical Communication 3 100
MCSE-522 Bioinformatics 3 100
MCSE-523 E-Governance anc Cyber Law 3 100

Thesis and Projects
Course codes, credits and marks for thesis, thesis defense, project and project defense follows.

Course Code | Course Titlc Credits Marks
MCSE 541 ! Thesis 9 300
MCSE 542 | Thesis Defense 3 100
MCSE 543 Project Report 3 100
MCSE 544 Project Defense 3 100




2. Course Disiribution for Thesis Group

The course of sindy for

Compuler Science

Semester [: Cotpulsory Courses (5 Courses, 15 Credits)

¢ two semesters of the Thesis Group for the Master’s program in
Enginecring consists of the following activitics.

“Course Number | Course Title = _ Credits | Marks
MCSE-501 High-speed Computer Networking 3 100
MCSE-502 Advanced Daiabasc Management System 3 100
MCSE-5(3 Advanced Software Engincering = 3 100
MCSE-504 Embedded Systems 3 100
MCSE-505 Datg Mining Data Warehousing 3 100

Semester 2: Zlective Courses (2 Courses, 6 Credits)

Any two courses to be taken from the list of Elective Courses.

Course Number Course Title Credits Marks
MCSE-5XX . Elective | 3 100
MCSE-5XX ' Elective? 3 100

CSE-541: Thesis and Thesis Defense (12 Crcdlh)

Thesis (IZC: C{lxts)

Rescarch work will start from the Semcstcr =

following requircments.

of knowledge.

At lhc bcgmmnn of Scmf:stcr I, each student must
submit a proposal on a suitably chosen topic for research work; the proposal should be acceptable
- bythe supervisor of the thesis, The research work carried out by a student, under the supervision of
__a_teacher shou!d. e based on.a suitably selected drea of computer science andcngmeermg 7
academic or practical importance. Each student of the Thesis Group is required to submit a thesis
after the completion of in-depth study in the sclccted toplc An M Sc. thesis must satisfy .he

It should be an original piece of |mn:sttga1:on and positive contribution to the advaﬂc::fncr'

- It should be comprehensive and self-containcd account of the candidate’s research.

- It should be satisfactory with regard to litcrary presentation and suitable for publication in a

journal or conference proceedings or book form.

- It may include published material from the researcher’s work done.- It must be prcfaced by

a statement certified by the supervisor that it contains the results of the cand:datc s own

work.

Thesis Evaluation: Two examiners appointed by the examination committee will evaluate a
thesis, if the variation of marks given by the examiners is more than 20%, a third examiner will

evaluate the thesis and the average of the two nearest marks wiil be accepted.

Thesis Defense (3 Credits)

The examination committee or 2 subcommitice zppointed by the examination committee will

conduct the thesis defense examination
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3. Course Disiribution for General Groug
The course of study for the General Group for the Master’s progrin in Computer Science and
Engincering consists of the following activitics.

Semester 1: Compulsory Courses (5 Courses, 15 Credits)

Course Nuaiber Course Title - Credits | Marks
MCSE-501 High-speed Computer Networking 3 100
MCSE-502 Advanced Database Management System 3 100
MCSE-503 Advanced Software Engincering 3 100
| MCSE-504 Embedded Systems : 3 100
MCSE-503 Machine Learning and Data Mining 3 100
Semester 2: ficctive Courses (12 Credits)
Any four courses to be taken from the list of Elective Courses.
Course Number Course Title ' Credits Marks
MCSE-5XX - Elective | i3 ' 100
MCSE-5XX Elective 2 ' . 3 100
MCSE-5XX Elective 3 3 100
MCSE-5X X | Elective 4 3 100

CSE403: P roicct ard Project Defense (6 Crcdit's)

Projcct Report (3 Credits) :
At the beginning of Semester 1, each student must subnit a proposal on a suitably chosen topic for

the project work; the proposal should be acceptable by the supervisor of the Project. The project
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sclected area of computer software/hardware of current interest. The project work can be carricd
out in corjuinction with an industrial or commercial organization. No group project is allowed and
each student should submit a project report zfter the completion of the project work. An M.-Se.

project must satisfy the following requirements.

- Itshould be a positive development work in the ficld ofinvestigation.

It should be comprehensive and self-contained account of the candidate’s work.

- Jtshould be satisfactory with regard to literary presentation. -

- Itmay include published material from the worker. ,

- Itmust be prefaced by a statement certificd by the supervisor that it contains the results of

the candidate’s own work, '

Evaluation of Project Report: Two examiners appointed by the examination commitiee will
evaluate a project report, if the variation of marks given by the examiners is more than 20%, a third
examiner will cvaluate the report and the average of the two nearest marks will be accepted.

Project Defense (3Credits)
The examination committee or a sub-committce appointed by the examination commitiee will

conduct the project dufense examination.
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a of Miaris for Theoretica? Courses

of a theorctica! course arc ailvjted for incourse assessment, i.c.
wesenfation, mid-semester test, class attendance ele. The rest of the
i There are internal and external

marks (that 1s §0%) ;
question setters for each course of the final examination. Distribution of marks for the theoretical

‘T\\cn[y P'-.'i'i."-‘:" PR
cliss test, as:

| to the semester linal examing

couise 15 as [ollows.

Ri_l_\; Attendance .. 5%
Assigniment and Presentation - 5%
Class Tests (at least two tests) 1 0%
Firal Examination  80%
Total -~ 100%

~

Class Attendance: Basis for awarding marks for class participation and attendance will be as
follows. :

Atiendance Marks
| 90% or above '
30% to less than 90%
70% ta less than 80%
60% to less than 70%
50% to less than 60%

— || Wl
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5. Gradine System :

A letter grade with a specified number of grade point is awarded for each course for which a
student is registered. A student’s performance is imeasured both by the number of credits completed
satisfactorily and by the weighted average of the grade point earned. A minimum number of eamned

‘credits also have to be acquired in order to qualify for the-degree. Letter grades and corresponding - —

grade points will be awarded in accordance to provisions shown below.

Marks Obtained Grade Grade Points
(%) '
80-100 A+ _ 4.0
75-79 A 3.75
B 70-74 A- 3.50
65-69 B+ 3.25
60-64 B 3.00
55-59 B- 2. 715
i 50-54 C+ 2.50
4549 G 2.25
40-44 D 2.00
<40 B 0.00 el
[ Incomplete
W Withdrawn
Incompleic Grade (I): Forz plete course work, a student may be assigned an incomplete

-

grade, which will be recorded 25 "L A student is permitted to complete an incomplete course
mpletc the course work, he/she will get the F grade.

within nexi semester. If a2 student f2ils ¢




Repeating & cuurse: A course may be taken onty once for & grauc. However, a student who has
received an “F grade in any coursc must repeat that course and obtain a minimum “D” grade in
order to mect the degree requirement. A student willing to imprave a grade is allowed to retake the
course il she/ie gets lass than a GPA of 3.0 in that course. Such vepeat will be allowed at the énd
of the program or whenever the course is offered. The grade cericd on the retake will be shown in
the Grade Sheet. “F grade(s) will not be used in the caleulation of CGPA. '

Caleulation of GPA: The grade point average is calculated as,

Credils x grade points
GPA e
Total credits

6. Rules and Resulations

Admission: Eligibility for admission into M. Sec. program in Computer Science is: Completion of

4-year bachcloi's degree in Computer Science, Computer Engineering, Computer. Science and -
Engineering, Computer Science and Technology, Information Technology or equivalent academic

programs.

Degree Reauirements: [n order to qua!ify for the M. Sc. degree, a student is required to fulfill the
following requirements. -

a. Complete ail designated courses ir the syllabus
b. Pass all courses individually, with a minimum CGPA of 2.00.

Course Offering and Instruction: The elective courses are to be announced by the individual :
departments. Each course is conducted by a course teacher who is responsible for maintaining the
expected standard of the course and for incourse assessment of stuclents’ performance,

Course Lo::d“for Student: M. Sc. in CSE is a full-time course of study and every student without

any exception must take all courses in each seinester as outlined in the syllabus.

Duration of Seinesters: The duration of cach semiester will be of 19 wccké that will be used as
follows. ' '

Classes 15 Weceks
Recess before Semester Final Examination 2 weeks
Semester Final Examination (approximately) 3 weeks
Total 0weels |

Examination Committec: An examination committce, ‘approved by the university, will be
responsible [or the conduction of the examination, preparation of result and submission of the result
to the controller of examinations for necessary formalities and publication.

Class Attendance: A student is expected to attend all classes held du ring each semester. A student
may attend the semester final examination if she/he is present at lcast 50 percent classes and pay an
additional amount of fees set by the university. A siudent shall not be allowed to sit for the semester
final examinasion if the attendance is  bellow 50 percent.




7. Conienis of Compulsory Courses

MCSi-501; #igh- \leud Compuler Netvorking (3 Credits, 45 Lectures).
Driving torces for high speed networking, Fast Ethernet and Gig gabit Ethernct, FDDU and DQDID,
Frame relay architecture. Standards and rrutocui\; Switched v 'iulti Megabit Data Services, ATM

standards protocols, ATM LANS. Optical Communication and SONET/SDH, Broadband access

technologics. x- D\I b.?:f}’\ protocoland architecture. Broadband service aspects, Broadband

transmission nctwork. Broadband intelligent network.

Wireless communication architectures and standards, Mobile 11 and ad-hoc networking, MAC

protocols. IEEE 802.11, Security-in ad-hoc systems, Power aware Computing and sensor networks,
. Spread speetium lahmuues DSSS, FHSS, CDMA, GSM, CI’DP: Satellite Communication, mobilc

Communication. UVWE ,

IPv6: basic protocol, extensions and options, IPv6 support for QoS and security. Congestion
control andi deadlock prevention, Qo8. for TCP/IP, Frame Reiay, and ATM Networks, Support for
Real time protocols: RTP, RTCP, RTSP, Applications of real time protocol for VOIP,

Performance Modeling and Estimations — Queuing Analysis, Queuing Models, Networks of
Queues. Scif-similar data traffic — Modeling and estimation.

Encryption and network security, Private and public key cryptorrmphy, Existing cryptosystems and
their security, Cryptanalysis of cmstmg systems. Mobile IP Sccurity. ;

MCSE-502: Advanced Database Management System (3 Cicdits, 45 Lectures)

Object oricnted database, Object relational database, Complex data types, Qucrylng with complex
data types, Levels of distribution transparency, Translation of global queries to fragment queries,
Query oplimization, Optimization of access strategies, Management of distributed transactions,
Concurrency control, Reliability, Administration, Parallel database, Different types of Parallelism,
Design of Parallel database, Multimedia database systems: Basic concepts, Design, Optimization of
access siralegics, Management of Multimedia Database Systems, Réliability; multidimensional
database distributed database, hetcrogeneous database, decision support, OLAP, digital lerarlcs,
Database Wirc-housing/data mining: Basic concepts and algorithms.
-Expert databases: use of rules.of deduction_in databases, recursive rules, Fuzzy databasc. fuzzy set
and fuzzy logic, use of fuzzy techniques to define inexact and incomplete database.

MCSE-503: Advanced Software Engineering (3 Credits, 45 Lectures)

Softwarc Quality Assurance: Quality, Quality Plan, Quality Metric, Validation & Verification: 1

Introduction to 1SO-9000 Version 2001 praCLICCS for Software Quality Assurance, SEI-CMM

Quality Assurance Standard.

Software Testing: Purpose of testing, Test case and the expected output, Test coverage, Unit

testing, Domain and Path testing, Equivalence class based portion testing, Component testing,

Aggregation of components, Syslem Testing, Requirements based Testing, Acceptance testing, Test

Reporting, Bug fixing, regression and Stress testing, Testing for performance, security, installation

recovery, configuration sensitivity, Capture/replay, report data base, Test automation.

Softwarc Project Management: Software, Metrics, Estimation, Planning, Software )oois, Change

Managemcat and Version release assessment, Software Valuation. '
 Software Maintenance: Mamtamab:ilty, Documentation 1o facilitate maintenance, Reverse

Enginecring. # :
Software Reusc: Measuring software Reuse, Rcuse matrices, Economic model, Life cycle & reuse

assessment for Continuing Corporate Business Activity.
Industrial Practices in Software Engincering: Software Integration, System install
aCtlon/gt,mavon and commissioning including parameter tuning for various end, users, Training




e Aok ik bS] A

s w“"
Ke

by Soltware developers to the marketing & custons: ::'-;"]I Il SCT o personned, ISO-9000 Version
2001 Certitied Ouality Assurance Program. SEH-CEIM Qualily Assarance Cerliiication.

MASE-504: Eumbedded Systems (3 Credits, 45 Lectures)

Coneepts, classilications; Characteristics; Requirements;  Embedded microcontroller  cores;
Embedded memorics; Technological aspects; lnterfzcing between analog and digital blocks; Signal

conditioning, digital signal precessing, sub-system interfacing; i derfacing with external systems,

woer interfacing; Design trade offs, thermal considerations.

MCS-505: Daia Mining and Warchousing (3 Credits, 45 Lectures)

Data Mising Introduction: Data mining-introduction-information and production factor, Data
mining Vs Query lools, Data mining in marketing, sclf learning computer systems, Concepts
learning , Data learning, Data mining and data warchouse.

Knowledge Discovery Process: Knowledge discovery process, data selection, cleaning,

Enrichment, Coding, preliminary analysis of the data set using traditional query tools, Visualization

techniques, OLAD tools, Decision trees, Association rules, Neural networks Genetic algorithms,
KDD (Knowledge Discover in Databases) environment.

Data Warchouse Architecture: Data warchouse architecture, System process, Process architecture

Design, Database schema, Partitioning strategy, Aggregations, Data marting, Meta data, System

and data warchouse process managers.

Hardware and Operational Design: Hardware and operational design of datd warehouse,

Hardware architecture, Physical lzvout, Security, Backup and recovery, Service level agreement,
operating the data warehouse.

Planning, Tuning and Testing: (,apacuy planmng, Tuning the data warchouse, Testing the data

warchouse, Data warehcuse features.

8. Contents of the Elective Courses

MCSE-506: Wireless and Satellice Communications (3 Credits, 45 Lectures)
Wircless Comunuuication: Introduction to cellular concepts, frequency reuse, co-channel

_interference, -handoff, - Radio - propagation—in -and- around - buildings. Friis equation, multipath, -

narrow-band and wideband channels, small scale and large-scale statistics, space and time signal
. variation. Receiver sensitivity, sources of noise. Performance stalistics: coverage, margin, digital
modulation, adjacent channel interference, and digital error rates. Wide band channels, maximum
transmission rates. Multi-server queuing and traffic, Erlang formulas. ‘

Communication satcHites: Satellite orbit, laws goveming satcliite motion, satellite paths,
oeostationary satellites, non-geostationary constcllations, satelliic subsysiems, launching of

geostationary satcllites. I
Earth stations: Barth station antennas: types of antennas, antenna gain, pointing loss, gain-noise
temperature ratio, cffective isotropic radiated powcr (EIRP); high power amplificrs; low noise
amplifiers up and down converters: conversion process, polarization hopping, redundancy

configurations,- carth station monitoring and control. :

Satellite link design: Basic link analysis, attenuation, sources of interference, carricr to noize and

interference ratio, system availability, frequency reuse, iink budget, lini design.

Very small aperture terminal (VSAT) networks: VSAT technolcgies, network configurations,

Multi- access and nctworking, network crror centrol, polling VSAT .ecm-orks.
MCSE-567: Krowledge Engineering (3 Credits, 45 Lectures)

Ccucml aspects of knowledge representation, two fundamental paradigms (semantic networks and
frame ilustrative systems), hybrid systems, time, action/plan du,..J!ts, abduction, case-based

rma' ' Rof 13
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reasoning. wchine learning, knowledge discovery and daty nining approaches and techniques:
Concept learaing. Decision Tree learning, Clustering and instince based learning. Rule induction
and inductive learning, Bayesian networks and causality, Hearal networks, Genetic algorithms,
Reinforcement learning, Analytical lcarning. "

MCSE-505: Digital Signal Processing (0.5 Unit 30 Lectures)
Introduction, Discrete time signals-sequences, lincar shift-invariant systems, stability and causalify,
correlation and convolution. Difference equations, Frequency domain representation of discrete
- Time systems, Sampling of continuous time signals, two dimcnsional sequences. The z-transform,
: Inverse z-transform, theorems and  properties. DFT-properties  and computation, circular
' convolution, linear convolution using DFT, FFT. \
& Filters: FIR, HR, adaptive filters, complex filter, Effects of finiic register length in DSP
i Power spectrui estimation-basic principles, estimates of the auto covariance up, Cross covariance
and cross spectrum, Periodogram as an estimate of the power spectrum, application of FFT in
spectrum cstimation, examples. :

-,

MCSE-5¢9: Advanced Graph Theory (3 Credits, 45 Lectures)

Introduction and Fundamentals Concepts: Structure and basic definition in graph theory,

& methodology, proofs, basic properties of graphs; graph operations and their symbolic designation,
Orientation of graphs associated matrices and their relationship. Groups; automorphism group

T enumeration treorem.

{ Colorability: Five color theorem, four color conjecture, Heawood map coloring theorem, critical
graphs, homorphism, chromatic polonomiral. :

0 Graph Algorithms: DFS for non-separable components, ordered tress, application of Hoffman tree

1 : 0 sort by merge technique, Catalan numbers, maxflow problem, Ford and Flukerson's algorithms,

Dinic's” algorithm, zero-one net flow, maximum matchine in bipartitle raphs, NP-complete
g (Ching HERILE . grp P

. problems, vertex  cover, Hamiltonian paths and circuits, coloring, - Setiner  tree; max-cut,

[ multicommodity integral flow. : '

MCS-SIU:-Image Processing and Pattern R'écqgn'itidn (3 Credits, 45 Lectures) : :
Fundamentals of Image Processing:'Digi_tgHiz_z_gc rcgr_t_zgc_q_[g_l_iqu_Ef_g_r_ne:nts__of'_imgge;,pm_c_cssing ______ =il

~ system, Problems and Applications of jmage processing, Mathematical model of image,  Image
- sampling and quantization, two dimensional image transformation, Binary and Cray level images,

! Photographic film. 4 e, 5 ‘ .

i “Image Enbancement: Enhancement in spatial and frequency domains - some simple Intensity
Transformations, Histogram equalization, Histogram  specification, Image subtraction, Image -
average, Piltering in frequency domain. 2 :

Image Analysis: Image compression - Fundamentals and imodels, Image segmentation- edge
detection, thresholding and region oriented segmentation, Morphological image processing. Image
processing on remote sensing data. ; ' _

i Statistical Fattern Recognition: Gaussian model - Supervised learning - Parametric estimation -

Maximum likelihood estimation - Sayesian parameters eslinmtion-Perception algorithm - LMSE .
algorithm -Problems with Bayes approach - Patiern classification by distance functions - Maximum
distance pattern classification. _ .

Cluster Auaiysis: Unsupervised learning-Clustering for Unsupervised learning and classification-
C-means algorithm- Hierarchical procedures- Graph theoretic approach to pattern clustering-
Validity of ¢lustering solutions. '

Syntactic Pattern Recognition: Elements of formal grammar - String generation as pattern
description-, Recognition of syntactic description - Parsing - Stochastic grammar and applications -

+ Graph based structural representation. )
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Feature v tension and Recent Advances: Entropy minimiz - Kahonen-Loeve transiormation
- Neuraf iMetwork structures for pattern recoguition - Unsupeivised leaming - Sclf organizing
networks - Fuzzy pattem classifiers - Genetic aleorithms - Application fo pattem recognition-,
Hidden Markov Model (HMM).

MCSE-5{1: ¥LSI Design and Testing (3 Credits, 45 Lectures)

¢ Introduction to hierarchical and structural design. Role of CAD in VLSI design process. Roitting
alporithms; maze routing algorithms, shortest-path bascd and Steiner tree base algorithms, river
routing algorithms. Orthogonal drawing based algorithms. Compaction algorithms. Algorithms for
Muiti-chip Module (MCM) physical design automation. CMOS processing technology, CMOS

building block. Use of pipelining and parallelism, self-synchronized designs, VLSI computing

structurcs. Introduction to systolic arrays, mapping algorithms on systolic arrays, design of systolic
arrays, system cxamples and design exercises. ;

- MCSE-512: Electronic Commerce (3 Credits, 45 Lecturcs)

Introduction: An overvicw, traditional and elecironic business transactions, types of e-commerce
5 r

benefits of c-commerce. -

Sccurity and c-commerce: Review of private key and public key every option, comparison of
encryption methods, digital signatures and certificates, overview of literate security systens.
Handling moncy on the nct: Transactions on the internet, requirements for payment systems,
types and tools for clectronic payments electronic data interchange and components of EDI system.
Consumer and Business Markets: Consumer market and one to one marketing, value chains and
the market place, Online communications and new marketing opportunities, websites and ordering
online, online category, tying database, to onlinc catalogs, elcctronic customer support, tracking
online problems, security software modules. . ' ' 1

Virtual Factory: virtual coordination and implementation, acccss to shared data and applications,
entrusting access to intermediary, T .

_ Business process cugineering: Approaches, modcls and methedologies, management of changes. -
Legal Issucs: Risk associated with paper documents and electronic documents, authenfication of
electronic documents, laws for e-commerce, EDI interchange agrcements legal issues for Internet
commerce. !

MCSE-513: Cryptography and Data Security (3 Credits, 45 Lectures) I .
Traditional cryptography. Caesar cipher, substitution and transposition ciphers, rotation cipher, S-

box and P-box, Private-key (cymmetric-key) and public-key (asymmetric-key) cryptographic

algorithms. DES and Advanced Encryption Standard (AES). Cryptographic Modes of operation,
RSA and other public key cryptosystems, Elliptic’ curve cryptography, Cryptographic hash
functions., Digital signatures. X.509 standard. Data-origin authcntication and Message
authentication code (MAC). Entity authentication, password protection, dictionary attack and
salting a password. . !

Key distribution, management, trusted third party, Key distribution centre - KDC, Public key
distribution and iKDC, certificate authority (CA), public key infrastructure(PKI).

Network sccurity and IPSec, Security association and key management, Oakley key determination
protocol and ISAKMP. Web security considerations, Secure Socket Layer, Transport Layer
Security, Secure Electronic Transactions (SET), Viruses and antivirus software, Intrusion
protection and Digital immune system. Email security and PGP, Firewalis.

MCSE-514: Advanced Algorithm Design and Analysis (3 Credits, 45 Lectures) _

Introduction to the design and analysis of efficient algorithms, models of computation, efficient
sorting and searching, algorithms for algebraic problems, graph algerithms, polynomial time
algorithms for matching, Fusion trees and their applications to integer sorting, Fibonacci heaps and

b
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self adjusting scarch trees, Sply trees, linking and cutting uees. Stalc-of-the-art algorithms for
minimum spanning trees, shortest path problem, Network flows- pre flow-push algorithins, max
flow algorithins, linear programming, scaling algorithms. dynamic programming, probabilistic
methods, approximation algorithms, completencss, lower buund theory for paralle! computation,
lower bound:: on the resource requirements of algorithms.

MCSE-515: High Performance Computer Architecture (3 Credits, 45 Lectures)

Basic principles and techniques in the design of high performance computer architecture. Mémory
architectute. cache structure and design, virtual memory structure, Plpclmed processor architecture.
Pipcline control and hazard resolution, pipelined memory structures, interrupt, evaluation
techniqucs; vector processing, RISC and CISC architecture. V1LSL architecture issues.

MCSE-516: Human Computer Interactions (3 Credits, 45 Lectures)

Foundations of Human Computer Interaction: Humans and Machines, Interaction, Collaboration.
Models in HCI: Cognitive Models, Socic-organizational Issues and Stakeholder Requirements.
Importance of cognitive abilities, Design Process: Interaction Design Basics, HCI in Softwaré
Process, Design Rules, Universal Design, User Center Design. Design. Prototyping, Task Analysis,
GOMS and other key HCI methods. Lifecycle Models. User Interfaces: Interface Basics,
Interaction Techniques, System Control of Interfaces, Human Factors and Strategies in Designing
Interfaces. Evaluation and User Support: Evaluation, Evaluation of Interfaces, User Support. Tasks
Models and Dialogs: Analyzing the Task, Dialog Notations and Design. Groupware, Ubiquitous
Computing, Vlrtual and Augmented R_cal:*y Social-Cultural Contexts of HCL.

]

MCSE-517: Advanced Toplcs in Opcl ating Systcm (3 Credits, 45 Lecturcs)

In-depth - analysis of advanced topics of opecrating system; performance analysis of - memory
management and scheduling algorithms; advanced virtual memory issues; advanced issues in inter-
process communication; file system design. Multiprocessor and distributed operating system;
highly concurrent machines; distributed synchronlzatlon and resource allocation algorithms;
Dlstrlhuled file systcm and transactwnﬁ, sccurlty lssucs lnterfaccs w1th network protocols.

Informatlon data and communication, System concepts, structure and elements, objectives and
types of systems. Computers and MIS. Influence of computers on MIS design, modeling systems,
management and MIS, decision making, virtual reality. Decision making process, CAD & CAM.
Computing perspectives. Input devices, digitizing, imagining, voice input devices.

Storage Technologies, optical, tape and disks. Soﬁwarc fundamentals, 4GL's, software engineering
CASE Tools, Telecommunication networks etc. Lransaction processing and management reporting
systems. Decision support. systems, knowledge based systems. System output/input, design
f'caturcsfscquurnmcnts System acquisition, unplcmentatlon and maintenance.

MCSE 519: Advanced Multimedia Systerns (3 Credits, 45 Lectures)

Sound and Audio: Digitization of audio-signal - sampling and coding, digital audio signal

processing, Aichitecture of a Sound Card, Elcmcntary Concept of Music, pitch and wvoice, Staff

notation and scoring, Electronic Music and Synthesizer. MIDI Interface, Protocol and Data Format.

Digital Image Representation and formats; Graphic Drafting Tools; Image, processing and

enhancement; Color printer principles; Image scanner principles; File formats; Digital Still Camera
- and photography.

Animation and Special Effects: Animation Principles; survey of Animation tools; Special wsual

effects - wiping. morphine etc.

Digital Vidco: Principles; PC Video and Videoconference standards; TV Cards-, Frame Grabber
. Principles; IDT*/ and HDTV Principles-, Motion Picture to Vrdeo Conversion.
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Storage Fedian and Aceess Speed: Magna o media principles and storage density achicvable-,

Evolution and basic principles of Compact Disk techirofory; CD-DA and CD-ROM; CD-DA
format and details-, CD-ROM format and principles; Wrilable Compact disks-WOR M and
Magncto-cptical dise principles; Photo-CD; 'D-ROM production process; 1D, SCSI and USE
interfaces (o storage devices.

Data Comprression: Dala.Compression Requirement; Inforimation Theory based and frequency
domain busesd and Compression; Basic Compression Techniques - DPCM, Run length Coding,
Hufliman Coding. JPEGIISO; Real time encoding and CCITT H.261 (px64) standard; MPEG-1 and
MPEG-1i; DVI.

Multimedia Docurnent and Interchange Formats: DV Hypertext, HTML, MPEG and
Hypermedia; SGML; Open Document Architecture (ODA); Quicktime Movie filin format,- Open
Media IFramework (OMFI).

Synchronization: Temporal Dependence in Multimedia Presentation; Inter-object and intra-object
Synchronization; Time Abstraction- for authoring and visualization; Reference Model and
Specification.

Product development Overview: Life Cycle Models; Human Roles and Teamwork. Product
Planning: Basic Authoring Paradigms: Story Scripts, Authoring Metaphors and Authoring
Languages. :

Authoring Tools and Metaphors: Authoring Tools and Productivity; Authoring Tools and
Creativity; Survey of Authoring Tools - Book Metaphor, Slide Show; Metaphor, Time-fine
Metaphor, Network and Icon Metaphor. 3in ? :

Production Processes: Visual Design Fundamentals; Media preparation; Graphics and Image
Editors. Corponent editing - principles and tools: Animation Editing- Sound Editor; Video Editor;
Dubbing; Subtitling; Media Integration Principles and Tools; CD-ROM preparation.

. MCSE-520: Speech and Language Processing (3 Credits, 43 Lectures)
Basic concepts: Written and spoken language, the acoustic signal, phonemes and speiling, and the
methods and- models used in specch processing. Grammars: a review of natural and formal
language prammars. Language issues: stress and intonation, and the use of semantics in speech
synthesis and recognition. Digital Coding of speech: pulse code modulation, delta- modulation,
vocoders and linear predictive methods. Text to spoken synthesis; processing text, letter to sound

—rules, prosody,-format-synthesis-and-diphone-synthesis:-Speech recognition: Speaker dependence,

large vocabulary recognition, connected speech; patiern matching techniques and stochastic -
methods. Speech applications: telecommunications, the electronic office, aids for disabled people,
current trends: very large vocabulary speech recognition, concatenation of speech segments and
connectionist systems : :

MCSE-521: advanced Optical Communication (3 Credits, 45 Lectures)

Introduction to optical communication: Communication system, basic optical communication,
cvolution of optical communication, advantages and disadvantages of optical communication;
Optical fiber waveguides: construction, classification of {ibers, modes of light propagation,
transmission characteristics; Optical sources: Light emitting diodes (LED), semiconductor laser
diodes, optical detectors: p-n photodiode, p-i-n photodiode, and avalanche photodiodes (AFDs);
Fiber Conncction; Fiber joints and fiber couplers, wavelength MUX and DeMUX, optical add-drop
MUX; Optical amplifiers: optoelectronic amplifiers, fiber amplifiers, Raman and Brillouin
amplificrs, Optical modulation and detection schemes, direct and coherent detection receivers:
Configuration, operation, noise sources, sensitivity and loss calculation, and performance curves:
Digital and analng receivers; Fiber nonlinearitics; Kerr effects- SPM, XPM, and FWM; Scattering
effects-SRS; Transmission link analysis: point-to-point and point-to-multi point links, system
configuration, link power budget, line-coding schemes, Optical multiplexing schemes: WDM,
OFDM, OTDM and OCDMA; Optical netwaorks. '
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M CSi-522: Bioinformatics (3 Credits, 45 Lectures)
Essentials of Molecular Biology: DNA, RNA and Proicin, Watson and Crick Model of DNA,
DNA replication, transcription, translation, splicing, Central dogima of Molecular biology; DNA -
'. : sequernicing technology; Sequence Database; Sequence Formats; Pair-wise scquence alignment:
‘ _ local and global alignment, amino acid substitution scoring matrices; Significance of the almnmsnt
: Multiple sequence alignment: progressive, iterative, statistical methods for multiple sequence
i{ - alignment; Local multiple alignment - sequence profiles and motifs, EM algorithm, Gibbs
* agorithm; Hidden Markov models: theory; training and applications to sequence alignment.
Scquence database search: heuristics methods — FASTA, BLAST; Basic methods in molecular
‘ : phylogenetic trees; distance matrix methods; maximum parsimony methods; maximum likelihood
‘ : methods. RNA secondary basics: energy minimization, comparative sequence analysis, combined
scquence and computational method; Gene Prediction: pattern driven sequence driven algorithms;
Proleins: protein classification, structure alignment and prediction; Mrcroar:ayss design, data
scquisition and analysis; gene nelwork modeling; Sysiems biology.

FLL

| , M CSE-523; E-Governance and Cyber Law (3 Credils, 45 Lectures)

Eicetronic Governance: Concept of e-Governance.

! E-Governance Model: Government-to-Citizen (GZC), Govemment-to Business (G2B) and
- = Government- to - Government (G2G)

E-Governance Activities: e-Governance for poverty reduction, providing e-government services
in rural areas; e-Government portals and websites for citizen services, e-Procurement systems.

\ } E-Governance in Bangladesh: e-Governance Readiness in Bangladesh, Status of e-Governance in
Baungladesh.

| a1 Cyber Law: Definition Nature, Scopc, Utlllty of Cyber Law, Origin and Developmcnt of Cyber
\ 3 : law and Internct; ICT Policy in Bangladesh; Internct Service Providers (ISP)- Domain Name,

Present Legal Basis of ISP in Bangladcsh, cRcadmcss in Bangladesh- c-e-Commerce in"

[ i : Bangladesh, e-6mcrnance in Bangiadcsh
e E-Learning /Education, .e-Journal, and e-Votmg in Bangladesh Electronic Ewdencc Digital
ik Sienature, the Evidence Act of 1872 vs. ICT Act-2006, Electronic Evidence in Bang!adesh Effects '

' o of Tlectronic Evidence, UNCITRAL ModetLaw on Electronic-Evidence.
' Cyber Crime: Jurisdiction and Cyber Crime, Criminal [usttce in Bangladesh and Jmplrcatlons on
e - Cyber Crime, .Cyber vandalism; Hacking, Malicious Spreading in Viruses, Password fraud,
{ JOk* Cheating, Cyber Pornography. Child Pomography, Protection of Copyrights and Intellectual
Property right, Invasion of Privacy, Constitutional basis of Privacy, Unsolicited c—ma:t and e-Mail
Abu: Present Legal Protection., Human Rights Violation and Internet.
| ' CT act of Bangladesh: Objectives, Strengths and Weaknesses of the ICT Law, Regu]anon of
l . ; _ Cryptugraphy, International Cyber Law, Cyber Law in India, Sri Lanka, Japan, Malaysia, Australia
' and the USA. International Conventions on Cyber Law and Crime.
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