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ENGINEERI NG PROFESSIONAT PRACTICE
cE752

Lecture
Tutorial
Practical

2

0
0

Year : lV
Part : ll

Course Objective:

To familiarize the students with their roles in the society, ethical and legal
environment in which engineering is practiced, contract administration, regulatory
environment and contemporary issues in Engineering.

1. History of Engineering Practices (3 hours)

1.1 Man and Society
1.2 Technology and Society
1.3 History of Engineering Practice in Eastern Society
1.4 History of Engineering Practice in Western society
1.5 Engineering Practices in Nepal

2. Profession and Ethics (6 hours)

2.1 Profession: Definition and Characteristics
2.2 Professional lnstitutions
2.3 Relation of an Engineer with Client, Contractor and Fellow Engineers
2.4 Ethics, Code of Ethics and Engineering Ethics

2.5 Moral Dilemma and Ethical Decision Making
2.6 Detailed Duties of an Engineer and Architect
2.7 Liability and Negligence

3. Professional Practices in Nepal (3 hours)

3.1 Public Sector practices

3.2 Private Sector Practices
3.3 General Job Descriptions of Fresh Craduates in both Public and Private

Sector

4. Contract Management

4.1 Methods of work execution/contracting
4.2 Types of Contracts
4.3 Tendering Procedure
4.4 Contract agreement

(5 hours)

5. RegulatoryEnvironment

5.1 Nepal Engineering Council Act
5.2 Labor Law
5.3 lntellectual Property Right
5.4 Building Codes and Bylaws
5.5 CompanyRegistration

(5 hours)
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6. Contemporary lssues in Engineering

6.1 Clobalization and Cross Cultural lssues

6.2 Public Private Partnership
6.3 Safety, Risk and Benefit Analysis
6,4 Development and Environment
6.5 Conflict and Dispute Management

(3 hours)

7. Case Studies based on Engineering Practices (4 hours)

References:

1. Carson Morrison and Philip Hughes "Professional engineering Practice -
Ethical Aspects', McGraw-Hil l Ryerson Ltd.' Toronto.

2.' Dr Rajendra Adhikari, "Engineering Professional Practice - Nepalese and
international Perspectives" Pashupati Publishing House, Kathmandu Nepal.

3. M. Govindarajan; S Natarajan and V.S. Senthikumar., " Engineering Ethics'-
PHI Learning h/t. Ltd. New Delhi.

4. Nepal Engineering Council Act
5. Contract Act
6. LaborAct
7. Company Act
8. Copyright Aa
9. Public Procurement Act
10. Building By-Laws
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WI RETESS COMMUN ICATIONS
EX751

Lecture
Tutorial
Practical

:3
:0
:0

Year: lV
Part : ll

Course Objectives:

To introduce the student to the principles and building blocks of wireless
communications.

1. lntroduction (2 hours)

1.1 Evolution of wireless (mobile) communications, worldwide market,
examples

1.2 Comparison of available wireless systems, trends
1.3 Trends in cellular radio (2C, 2.5G,3C, beyond 3G) and personal

wireless communication systems

2. Cellular mobile communication concept (4 hours)

2.1 Frequency re-use and channel assignment strategies
2.2 Handoff strategies, types, priorities, practical considerations
2.3 lnterference and system capacity, co<hannel and adjacent channel

interference, power control measures
2.4 Crade of service, definition, standards
2.5 Coverage and capacity enhancement in cellular network, cell splitting,

sectoring, repeaters, m icrocel ls

3. Radio wave propagation in mobile network environment (12 hours)

3.1 ReviewFree space propagation model, radiated power and electric field
3.2 ReviewPropagation mechanisms (large.scale path loss) - Reflection,

ground reflection, diffraction and scattering
3.3 Practical link budget design using path loss models.
3.4 Outdoor propagation models (Longley-Rice, Okumura, Hata, Walfisch

and Bertoni, microcell)
3.5 lndoor propagation models (partition losses, longdistance path loss,

multiple breakpoint, attenuation factor)
3.6 Small scale fading and multipath (factors, Doppler shift), lmpulse

response model of multipath channel, multipath measurements,
parameters of mobile multipath channel (time dispersion, coherence
bandwidth, Doppler spread and coherence time)

3.7 Types of small-scale fading (flat, frequency selective, fast, slow),
Rayleigh and Ricean fading distribution

4. Modulation-Demodulation methods in mobile communications (4 hours)

4.1 Review of amplitude (DSB, SSB, VSB) and angle (frequency, phase)

modulations and demodulation techniques
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4.2 Review of line coding, digital linear (BPSK, DPSK, QPSKs) and
constant envelop (BFSK, MSK, CMSK) modulation and demodulation
techniques

4.3 M-ary (MPSK, MFSK, QAM and OFDM) modulation and demodulation
techniques

4.4 Spread spectrum modulation techniques, PN sequences, direct
sequence and frequency hopped spread spectrums

4.5 Performance comparison of modulations techniques in various fading
channels

5. Equalization and diversity techniques (4 hours)

5.'l Basics of equalization. Equalization in communications receivers,
linear equalizers

5.2 Non-linear equalization, decision feedback and maximum likelihood
sequence estimation equalizations

5.3 Adaptive equalization algorithms, zero forcing, Ieast mean square,
recursive least squares algorithms, fractionally spaced equalizers

5.4 Diversity methods, advantages of diversity, basic definitions
5.5 Space diversity, reception methods (selection, feedback, maximum

ratio and equal gain diversity)
5.6 Polarization, frequency and time diversity
5.7 RAKE receivers and interleaving

6. Speech and channel coding fundamentals (4 hours)

6.1 Characteristics of speech signals, frequency domain coding of speech
(sub-band and adaptive transform coding)

6.2 Vocoders (channel, formant, cepstrum and voiceexcited ), Linear
predictive coders (multipulse, code and residual excited LPCs), Codec
for GSM mobile standard

6.3 Review of block codes, Hamming, Hadamard, Colay, Cyclic, Bosh-
Chaudhary- Hocquenghgem (BCH), Reed-Solomon (RS) codes

6.4 Convolutional codes, encoders, coding gain, decoding algorithms
(Viterbi and others)

6.5 Trellis Code Modulation (TCM), Turbo codes

7. Multiple Access in Wireless communications (9 hours)

7.'l Frequency Division Multiple Access (FDMA), principles and
applications

7.2 Time Division Multiple Access (TDMA), principles and applications
7.3 Spread Spectrum Multiple Access, Frequency Hopped Multiple Access,

Code Division Multiple Access, hybrid spread spectrum multiple
access techniques

7.4 Space Division Multiple Access
7.5 Standards for Wireless Local Area Networks
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8. Wireless systems a4d standards (6 hours)

8.1 Evolution of wireless telephone systems: AMPS, PHS, DECT, CT2, lS-

94, PACS, l$95, lS-1 36, l$54 etc.
8.2 Global system for Mobile (CSM): Services and features, system

architecture, radio sub-system, channel types ( traffic and control),
frame structure, signal processing, example of a GSM call

8.3 CDMA standards: Frequency and channel specifications, Fonvard and
Reverse CDMA channels

8.4 WiFi, WiMax, UMB, UMTS, CDMA-EVDO, LTE, and recent trends
8.5 Regulatory issues (spectrum allocation, spectrum pricing, licensing

tariff regulation and interconnection issues)

Practicals:

1. Case study and field visit
2. Visit to mobile service operator, network service provider, internet service

provider.

References:

l K. Feher, Wireless Digital Communications
2. T. Rappaport, Wireless Communications
3. J. Schiller, Mobile Communications
4. Leon Couch, Digital and analog communication systems

5. B.P.Lathi, Analog and Digital communication systems

6. J. Proakis, Digital communication systems
7. D. Sharma, Course manual "Communication Systems ll'.
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RF AND MICROWAVE ENGINEERING
EX 752

lecture
Tutorial
Practical

3

t
3t2

Year: lV
Part : ll

I

Course Obiectives:

To understand the fundamentals of Radio Frequency (RF) and Microwave
(lWW) theory and applications, design and analysis ptactices, and measurement

techniques.

Introduction (3 hours)

1.1 Sandard frequency bands

1.2 Behaviour of circuits at conventional and RF/microwave bands

1.3 Microwaveapplications

2. RF and IWW Transmission Llnes

2.1 Types of transmission lines

2.2 Transmission line theory
2.3 Smith Chart analysis

2,4 lmpedance transformations and matching analysis

3. RF an Itl/W Network Theory and Analysis

3.1 Scattering matrix and its properties
3.2 S-Parameter derivation and analysis

(6 hours)

(4 hours)

4. RF/Microwave Components and Devices

4.1 Coupling probes

4.2 Coupling loops
4.3 Waveguide
4.4 Termination, E-plane Tee, H-plane Tee, Magic Tee
4.5 Phase-Shifter
4.6 Attenuators
4,7 Directionalcoupler
4.8 Gunn diode
4.9 Microwavetransistor
4.10 MASER

4.11 Resonator and circulators

(8 hours)

5. MicrowaveGencrators

5.1 Transit-time effect
5.2 Limitations of conventional tubes

(5 hours)
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5.3 Two*avity and multi{avity klystrons
5.4 Reflex klystron
5.5 TWT and magnetrons

6. RF Design Practices

6.1 RF Low pass filter
6.1.1 lnsertion loss

6.1.2 Frequency scaling
6.1.3 Microstrip implementation

6.2 RF Amplifier
6.2.1 Amplifier theory
6.2.2 Design and real world consideration

6.3 Oscillator and mixer
6.3.1 Oscillator and super mixing theory
6.3.2 Design and real world consideration

(10 hourr)

7, Microwave Antennas and Propagation

7.1 Antenna types

7.2 Propagation characteristics of microwave antennas

7,3 RF an N,UW radiation, safety practices and standards

(3 hourc)

8. RF/MicrowaveMeasurements

8.I Power measurement

8.2 Calorimeter method
8,3 Bolometer bridge method
8.4 Thermocouples
8.5 lmpedancemeasurement
8,6 RF frequency measurement and spectrum analysis

8.7 Measurement of unknown loads

8.8 Measurement of reflection coefficient
8.9 VSWR arrd Noise

(5 hours)

Practicals:

l. lllustration of Smith Chart and load analysis

2. lntroduction to RF and IWW signal and circults, measuring techniques,
instrumentations, and practices

3. Designing and analysis of simple stripline and two-port circuits using network
and spectrum analysers

4. Software.based (ADllike) RF signal & circuit simulation practices

Refcrences:

1. Herbeft J. Reich and et al., Van Nostard Reinhold, ' Microwave Principles",
2. K.C. Gupta, 'Microwave Electronics', Tata Mccraw Hill.
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3. A. K. Gautam, "Microwave Engineering', S. K. Kataria & Sons.

4. D.C. Agrawal, "Microwave Techniques" , Tata Mccraw Hill.
5. R. Chatterjee, 'Elements of Microwave Engineering' ,Tata Mccraw Hill.
6. Samuel Y. Liao, 'Microwave Devices & Circuits', PHl.
7. David M. Pozar, "Microwave Engineering', John Wiley & Sons.

8. Newington "ARRL UHF/Microwave Experimenter's Manual", CT.
9. W. H. Hayt, "Engineering Electromagnetics", McCraw-Hill Book Company.
10. A. Das, "Microwave Engineering", Tata McCraw Hill.
11. William Sinnema, 'Electronic Transmission Technology: Lines, Waves, and

Antennas', Prentice Hall.
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DIGITAT SIGNAT PROCESSING
EX 753

lecture :

Tutorial :
Practical :

Year : lV
Part : ll

Course Objectives:

To introduce digital signal processing techniques and applications, and to design
and implement llR and FIR digital filter.

1. lntroduction (4 hours)

1.1 Basic elements of Digital Signal Processing,
1.2 Need of Digital Signal Processing over Analog Signal Processing,
1.3 A,/D and D/A conversion,
1.4 Sampling continuous signals and spectral properties of sampled signals

2. Discrete-time Signals and System (6 hours)

2.1 Elementary discrete-time signals,
2.2 Linearity, Shift invariance, Causality of discrete systems,
2.3 Recursive and Non-recursive discrete-time systems,
2.4 Convolution sum and impulse response,
2.5 Linear Time-invariant systems characterized by constant coefficient

difference equations,
2.6 Stability of LTI systems, lmplementation of LTI system.

3. Z-Transform (6 hours)

3.1 Definition of the z-transform,
3.2 One.side and two-side transforms, ROC, Left-side, Right-sided and two-

sided sequences, Region of convergence, Relationship to causality,
3.3 lnverse z-transform-by long division, by partial fraction expansion,
3.4 Z-transform propertiesdelay advance, Convolution, Parseval's

theorem,
3.5 Z-transform function H(zFtransient and steady state sinusoidal response,

pole.zero relationship stabi lity.

4. Discrete Fourier Transform (7 hours)

4.1 Definition and applications, Frequency domain sampling and for
reconstruction, Forward and Reverse transforms, Relationship of the
DFT to other transforms,

4.2 Properties of the Discrete Fourier Transform: Periodicity, Linearity
and Symmetry Properties, Multiplication of two DFTs and Circular
Convolution, Time reversal, Circular time shift and Multiplication
of two sequences circular frequenc'i shift, Circular correlation and
Parseval's Theorem,

3
1

312
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4.3 Efficient computation of the DFT: Algorithm, applications, Applications
of FFT Algorithms.

5. lmplementation of Discretetime System (8 hours)

5.1 Structures for FIR and llR, Direct Form, Cascaded and parallel form,
Lattice for FlR,

5.2 Conversion between direct form and lattice and vice verse, Lattice and
lattice.ladder for I I R,

5.3 Frequencyresponse,
5.4 Digital filters, finite precision implementations of discrete filters,
5.5 Representation of Numbers; fixed point and floating binary point, Effect

of Rounding and truncation; Limit cycle oscillations effect,
5.6 Quantization of filter coefficients and effects on location of poles, and

zeros; pole perturbation, Overflow and underflow error, Scaling to
prevent overflow and underflow.

6. llR Filter Design (5 hours)

6.1 llR Filter Design: llR filter design by classical filter design using low
pass approximations Butterworth, Chebychev, lnverse Chebyshev,
Elliptic and Bessel-Thompson filters,

6.2 llR filter design by lmpulseinvariant method, Bilinear Transformation
Method, Matched z-transform method,

6.3 llR lowpass discrete filter design using bilinear transformation,
6.4 Spectral transformations, Highpass, Bandpass and Notch filters.

7. FIR Filter Design (5 hours)

7.1 FIR filter design by Fourier approximation,
7.2 Cibbs phenomena in FIR filter design, Design of Linear Phase FIR filters

using window function, Applications of window functions to frequency
response smoothing,

7.3 Window functions, Rectangular, Hamming, Blackman and Kaiser
windows,

7.4 Design of linear phase FIR filter by the frequency sampling method,
7.5 FIR filter design using the Remez exchange algorithm,
7.6 Design of optimum equiripple linear-phase FIR filters.

8. Digital Filter lmplementation (4 hours)

8.1. lmplementations using special purpose DSP processors,
8.2. Bit-serial arithmetic, pipelined implementations,
8.3. Distributed arithmetic implementations.

Practical:

l. Study the behavior of a simple digital notch filter.
2. Response of a recursive digital.
3. Scaling, dynamic range and noise behavior of a recursive digital filter,

observation of nonlinear finite precision effects.
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4. Response of a non-recursive digital filter, lmplementation in lmpulse lnvariant
and Bilinear Transformation.

5. Band pass filters implemented using cascade second order sections and wave
or ladder filters, Comparison of implementations.

6. Design of FIR filter using window method, Comparison of FIR filter for
different windowing method.

References:

1. J.G. Proakis and D.C. Manolakis, 'Digital Signal Processing', Prentice Hall

2. iltlti*rneim, 'Discret+Time signal Processing', Prentice Hall.
3. S.K. Mitra, "Digital Signal Processing, A Computer-based Approacho, McCraw

Hill.
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PROf ECT-ll
EX755

Lecturer :0
Tutorial :0
Practical :6

Year: lV
Part : ll

Course Objectives:

The objective of this projea work is to develop hands-on experience of working
in a project. During the course, students have to design and complete a functional
project which should require integration of various course concepts. Students will
develop various skills related to project management like team work, resource
management, documentation and time management.

1. Group formation (Not exceeding 4 persons per group)

2. Project concept development (software engineering concept must include for
computer engineering and hardware / software elements include electronics
& communication engineering)

3. Proposal preparation (proposal content: title, objective, scope of project,
methodology, expected outcome, hardware/software element, list of
equipment, and historical background and reviewed should be clearly
reflected )

4. Project documentation (follow the projea documentation guideline)

Evaluation Scheme:

Project (Part B): lnternal and Final Evaluation is done on the basis of Regularity
of the work, Completeness of project, Documentation, Progress Presentation and
Final Presentation.
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ETECTIVE II
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AG! tE SOFTWARE DEVETOPMENT
c-t 765 02

Lecture
Tutorial
Practical

3

I
312

Year : lV
Part : ll

Course Objectives;

r To deliver adaptable software iterations and releases based on Agile
methodologies

o To minimize bugs and maximize productivity with Test-Driven Development
and Unit Testing

o To Achieve quality design by adopting established coding principles
r To Provide an illustration on real life Agile lmplementation through a case

study in Extreme Programming
o To adopt best practices to successfully rnanage Agile projects

1. Review of Traditional Approaches (4 hours)

1.1 Overview of Waterfall Model
1.2 Overview of Spiral Model
1.3 Limitation of Traditional Approaches

2. lntroduction to Agile Methodologies

2.1 Need of Agile Methodologies
2.2 Objectives of Agile Methodologies
2.3 Agile lmplementations and Variants
2.4 lntroduction to the Agile Manifesto

(4 hours)

3. Planning an Agile Project

3.1 Establishing the Agile project
3.1.1 Adopting the best practices of the Agile Manifesto

. 3.1 .2 Recognizing the structure of an Agile tearn
3.1.3 Programmers

3.1.4 Managers

3.1"5 Customers

3.2 Developing a Foundation with User Stories
3.2,1 Eliciting application requirements
3.2.2 Writing user stories

3.3 Estimating and "The Planning Came"
3.3.1 Defining an estimation unit
3.3.2 Distinguishing between release and iteration

(6 hours)
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3.3.3 Prioritizing and selecting user stories with the customer
3.3.4 Projecting team velocity for releases and iterations

4. Agile lterations

4.1 Breaking user stories into tasks

4.1 .1 Recognizing a program's main purpose

4.1.2 Prioritizing tasks for a cohesive design

4.1 .3 The Agile coding process

4.1 .4 Write Test, Write Code, Refactor

4.1.5 Allocating time for a spike

(5 hours)

5. Test Driven Development (12 hours)

5.1 Design process with automated testing
5.1.1 lntroduction to Test Driven Development
5.1.2 Writing a User Acceptance Test

5.1.3 Compiling and Running tests

5.2 lntegrating Unit Testing

5,2.1 Distinguishing between user tests and unit tests

5.2,2 Developing effective test suites

5.2,3 Achieving "green lights" through continuous testing
5.3 Optimizingtestdriven development

5.3.1 Drafting a unit test that is simple, isolated and fast

5.3.2 lsolating classes for effective testing
5.3.3 Creating mock objects for testing

5.4 Refactoring

5.4.1 Code Duplication
5.4.2 Renaming fields and methods

5.4.3 Extracting methods and base classes

5.4.4 Programming by intention

6. Managing Agile Proiects

6.1 Delivering the first release

6.2 Planning the next release

6.3 Adapting Agile to fit Development Methodology

(4 hours)

7. Extreme Programming

7.1 Core Principles and Practices

7.2 Requirements and User Stories

7.3 Release Planning
7.4 lteration Planning
7.5 Customer Tests

7.6 Small, Regular Releases

(10 hours)
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7.7 Pair Programming

7.8 Continuous lntegration
7.9 Collective Code Ownership
7.10 Team Roles

7.11 Case Study

References

1. Robert C. Martin, 'Agile Software Development, Principles, Patterns, and

Practices', Prentice Hall.

2. Andrew Hunt, David Thomas,"The Pragmatic Programmer: FromJourneyman

to Master', Addison-Wesley Professional.
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NETWORKING WITH IPV6
cT 765 03

Lecture
Tutorial
Practical

:3
:1
z3l2

Year: lV
Part : ll

I

Course Objective:

To know the fundamental issues in network protocol design and implementation
with the principles underlying TCP/IP protocol design; historical development
of the lnternet Protocol Version-6; lPv6 and QoS, lP network migrations and

applications.

lnternet and the Networking Protocols

1.1 Historical Development
1.2 OSI Model

1.3 lnternetIP/UDP/TCP
1.4 lPv4 Addressing Review

(3 hours)

2. Next Generation lnternet Protocol

2.1 lnternet Protocol Version 6 (lPv6)

2.1.1 History of lPv6

2.1 .2 lPv6 Header Format

2.1 .3 Problems with lPv4

2.1 .4 Features of lPv6

2.1 .5 lPv6 Addressing format and Types

2.2 lCMPv6
2.2.1 Features

2.2.2 Ceneral Message Format

2.2.3 ICMP Error & lnformational Message types

2.2.4 NeighborDiscovery
2.2.5 Path MTU Discovery

(14 hours)

3. Security and Quality of Service in lPv6

3.1 Types ofThreats
3.2 SecurityTechniques
3.3 IPSEC Framework
3.4 QoS in lPv6 Protocols

(5 hours)

4. Routing with lPv6

4.1 Routing in the lnternet and CIDR

(6 hours)
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4.2 Multicasting
4.3 Unidirectional Link Routing
4.4 RlPng

4.5 OSPF for 1to6
4.6 PIM-SM & DVMRP for lPv6

5. lPv4/lPv6 Transition Mechanisms

5.1 Tunneling

5.1.1 AutomaticTunneling
5.1.2 Configured tunneling

5.2 DualStack
5.3 Translation

5.4 Migration Strategies for Telcos and lSPs.

(8 hours)

6. lPv5 Deployment

6.1 Challenges and Risks

6.2 lPv5 Deployment Plan

5.3 lPv6 DNS (AAAA & A6 records)

6.4 lPv6 enabled Proxy, Web & Mail Servers

(6 hours)

7. AdvancedApplications

7.1 MPLS

7,2 NGN

(3 hours)

Practical:

For practical, one PC to one student either in virtual environment or real

environment will be provided. Students will be divided into group which consists

of 3 students. The working environment and machine connectivity will look like
the following:

Tools Needed: TCPDUMP & WIRESHARK

1. Enable lPv6 in WindowVLinux

2. lFv6 Header Analysis

3. lPv6 Packet analysis (neighbor/router solicitation/discovery)

4. Unicast Routing lmplementation using Zebra-OSPF & OSPF phase

analysis

5. Multicast Routing lmplementation using XORP-PIN,VSM & PIIWSM phase

analysis

6. lPv6 DNSAI/EB/Proxy implementation & test

7. Case Study
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1. Joseph Davice, "Understanding lPv6

2. Silvia Hagen, "lPv6 Essentials', O'reilly

3. S. A. Thomas, "lPng and the TCP/IP Protocols', Wiley.

4. O. Hersent, D. Gurle, J.-P. Petit, "lP Telephony', Addison-Wesley.
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ADVANCED COMPUTER ARCHITECTURE
cl 765 04

Lecture
Tutorial
Practical

:3
:1
:312

Year : lV
Part : ll

1

Course Objectives:

To provide advanced knowledge of computer architecture including parallel
architectures, instruction-level parallel architectures, superscalar architectures,
thread and process-level paral lel arch itecture.

Computational models (5 hours)
'I .1 computational model,
1.2 the von Neumann Computational model,
1 .3 Evolution and interpretation of the concept of computer architecture,
1.4 lnterpretation of the concept of the computer architectures at different

levels of abstraction,
1.5 Multilevel hierarchical framework

2. Parallel Processing (8 hours)

2.1 Process, Thread, Processes and threads in languages,
2.2 Concurrent and parallel execution and programming languages,
2.3 Types of available parallelism,
2.4 Levels of available functional parallelism,
2.5 Utilization of functional parallelism,
2.6 Classification of parallel architectures,
2.7 Relationships between languages and parallel architectures

3. Pipelined Processors (8 hours)

3.1 Principle of pipelining,
3.2 Structure of pipelines,
3.3 Performance measures,
3.4 Application scenarios of pipelines,
3.5 Layout of a pipeline, Dependence resolution,
3.6 Design space,
3.7 pipelined processing of loads and stores

4. Superscalar Processors (8 hours)

4.1 The emergence and widespread adaption of superscalar processors,
4.2 Specific tasks of superscalar processing,
4.3 Parallel decoding,
4.4 superscalarinstruction issue,
4.5 Scope of shelving,
4.6 Layout of shelving buffers,
4.7 Operand fetch policies,


