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Title
The title of the program is Bachelor of Arts in computer Application (B(JA)'

Pn.**iveoftheBachelorofArtsinComputerApp1ication(BCA)attheFacu1tyof
HumanitiesandSocialSciencesofTribhuvanUniversityistoproducehighqualit.y
computer application users and developers'

Duration of th9 Program

Th. pt"gtr* of study for Bachelor of Arts in Computer

period of eight semesters (four academic years)' The

September and February of each year'

Application (BCA) is over a

academic Year begins in the

Medium of Instruction and Examination

The medium of instruction and examination in the Bachelor of '\rts in Computer

Application (BCA) program shall be English'

Entrv Requirement
The entry requiremerrt for students in Bachelor of Arts in Computer Application (BCA)

is Intermediate Level or Higher Secondary level (10+2) or equivalent in any discipline

from a recognized institution with at least second division (45%) marks' Besides the

basic academic requirement, an entrance examination will be conducted for all applicants

by the concerned Dean's office.

Admission Procedure

The entrance test application form and the information brochure shall be provided on

request at the concerned college or department. The concerned college or department

scrutinizes the applications. The eligible candidates ale informed to appear in the

entrance test. The exact date for the entlance test is communicated to the applicants by

the concerned Dean's office. The candidates shall be admitted on merit basis' The

subjects and weightage of each subject for the Entrance test will be as follow:

English: 40o/o; Mathematics: 50Yo andGeneral Knowledge : ljoh

The college may also hold interviews for the candidates before their final selection for

admission. The candidates, who are given provisional admission pending submission of

the qualifying certificates, are required to submit all necessary documents within a week

of the beginning of regular classes. Otherwise, the admission will be annulled'

Academic Schedule rl F^,,
ihe academic session of the University consists of two semesters per year. lne rall

semester begins in September and -the Sging Semester begins in February'. For the

Bachelor of Arts in iornput.t efu,{fr 1gCA) program, student adrpission may

commence either in the rurr ,.*"$i# ur^ih-*F$ring semester, gs approved bygthe

university. Tribhuvan universitffib,[rir;t i,5".'iy ul,ua" ic calefoar' The affilifted,'^try'
colleges are required to follow the calendar' A ,/ ") " 
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Student Evaluatign 
valuated using the system of

Th. tt d*tt' academic performance during a semester rs e

continuous assessment (Internal Assessment and External Assessment)' The college or

concerned department conducts the internal assessment during the session and the

University conducts the external assessment (Final Examination) at the end of each

semester. Final practical examination shall be conducted by the college or the concerned

department and the university will send the external examiner'

Each course shall have internal evaluation marks of 40Yo evaluated by the concerned

faculty member. Generally, each course will have a written end semester examination

(Final Examination) of 60% marks at the end of each semester' The internal marks shall

be awarded on the basis of constant assessment' Normally' final examinations are not

conducted for elective courses and in courses which are offered as intensive courses

conducted by reputed international scholars' The mark weightage and time allocated for

different assessment is given below'

To pass in a subject, a student must obtain a minimum of 4Oo/o in that subject in inter:nal

assessment and D grade in the final examination' Students must pass 'Theory Internal

Assessment" 'Practical Assessment' and ' Final Examination' separately'

The Credit SYstem

Each course is assigned a certain number of credits depending generzrlly upon its lecture'

tutorial and practical work hours in a week' In theory subjects' one lecture per week is

assigned one credit as a general rule'

based on.his/her consolidated

letter grade in anY Pdrticular
|.;

'/
'1 , /

Examination Scheme (Subjects with Practical)

Examination Scheme (Subjects without Practical)

60% (3 Hrs.)

Grading Svstem

The grade (marks) awarded to

performance in sessional and.



Grade Point DescriPtion

xcellent

ailing

subject is an indication of a student's relative performance in

grading is as follows:

that course' The Pattern o1'

Attendance Req uirement

The students must utt*a every lecture, tutorial and practical classes' However' to
^L^11 tr.^ o

;:ffi:;"- a. ,i.oness and other contingencies, the attendance requirement shall be a

minimum of 80% of the classes actually held' lf a student fails to attend 80% of the

classes in any particular subject, he/she shall not be allowed to take ttre final examination

in that subject.

only in very rare and unusual circumstances, if a student cannot finish all the required

r,vork for the course, he/she may be awarded an incomplete grade "I"' If all the requir':d

r,vork is not completed within the following semester' the grade of I will automatically be

converted to an "F", A student receivingin "l" grade does not need to register for ttrat

subject in the following semester to complete the required works'

.fheperformanceofastudentinasemestershallbeevaluatedinternrsoftheSemester

Grade Point Average (SGPA) which is the grade point average for the semester' T'he

cuntulative grade point average (GGPA) is the grade point average for all completed

semesters.

SGPA:Totalhonorpointsearnedinasemester/Totalnumberofcreditsregisteredina
semester

cGpA: Total honor points earned / Total number of credits completed

m nof

tf

ffinforcompletingth.gu.h.lorofArtsinComputerApplica1ion.^ f^* tLa

ilffifirlr-rL"rn. university will be four years' The maxim*m duration for the

completion of the requirements will be the normal duration plus two years'

T" '''

Course Registration :1 
,ch h.,irh"

The academic recoJ of a studerit is maintained in terms of the courses for whi -

registers in any semester. and the grades helshe;btains ir-r those courses Regi.stlation for

.{?v". t\/ 1, n .



courses is done at the beginning of each semester. Since registration is a very important

procedural part of the credit system, it is absolutely essential that all students presenLt

themselves at the college. In case of illness or any exceptional circumstance during the

registration period, he/she must inform the Principal of the same. Registration in absentia

may be allowed only in lare cases, at the discretion of the Principal' However' the

student's nominee cannot register for courses but will only be allowed to complete other

formalities.

Repeating a Course

A course may be taken only once for a grade, except when a student receives a D or F

gr:ade. Since passing of all core courses individually is a degree requirement, the student

must retake the failing core course when offered and must successfully complete the

course. Retaking a course in which a student has earned a D grade is optional' Howev€:r'

a student cannot retake more than two courses in which he/she has received D grade' The

grade earned on the retake will substitute the grade earned first time the course was

tzken.

Fllective Courses
'I'he curriculum is oriented to have intensive study in the

registration flexibility at least for four courses. But in

flexibility shall be increased to more number of courses.

field of interest with course

future, course registration

Award of Degree

llribhuvan University awards Bachelor of Arts in Computer Application (BCA) degree

utpon completion of all requirements as prescribed in the curriculum' Tribhuvan

lJniversity awards grades as explained in the curriculum on the basis of individual

student's relative performance. The minimum credit hours needed for Ilachelor of Arts in

Computer Application (BCA) degree is 126. Cumulative Grade Point Average (CGPA)

Ibr the degree shall be awarded upon completion of all requirements'

Scrutinizing of Final Examination Paper

Students ma1, apply for re-totaling or rechecking of their grades as per University rurle,

upon payment of Prescribed fee'

Note: The provisions of this document are not to be regarded as a binding contract

between the University andqthe.st$ents. The University reserves the right to

change any provisions or requirert'eiis Qontiined in this document at any time,

without pre-notification, wjthin the students'ferm of residence'

ef,fr



Bachelor of Arts in Computer Application (BCA) Course Structure

Courses Credit Hours
Computer Application (Core Courses) 7l (4*2+3*21

Elective Courses 12 (3+3+3+3)

Mathematics & Statistics Courses 9 (3+3+3)

Language Courses 6 (3+3)

Soc al Sciences & Management Courses 15 (3+3+3+3+3)

Pro ects & Internships 13 (2+2+6+3)

Total Credit Hours 126
First Year

SN Course
Code

Course Title Credit
Hrs.

Lecture
Hrs.

Tutorial
Hrs.

Latr
Hrs.

I CACSiOI Computer Fundamentals &
Applications

4 4 4

L CASOl02 Society & Technology J 3

a
-) CAENI03 Enelish I

1J J 1

4 CAMT104 Mathematics I 3 J t I

5 CACSl05 Disital Logic 3 J 2

Total 16 t6 2 7

1 CACS151 C Programming 4 4 I J

2 CAAC152 Financial Accounting 3
a
J I 1

3 CAEN153 Enelish II
a
J 3 1

,+ CAMT154 Mathematics II J J 1 I

5 CACS155 Microprocessor and

Computer Architecture
3 J I 2

Tot I 16 t6 5 7

Course Title

Data Structures &AlgorithmsCACS2Ol
Probability and Statistics

System Analysis and DesiCACS2O3
OOP in JavaCACS2O4
Web TechnolCACS2O5

CACS251
Numerical MethodsCAC5252
Software EngineeriCACS253

CACS254
CACS255

CAPJ256

First Semester

Second Semester

Third Semester

SN Course
Code

Credit
Hrs.

Lecture
Hrs.

Tutorial
Hrs.

Lab
Hrs.

1
3 3

a
J

2 CAST2O2 J J I I
1
J J J I

4 3 3 1 2

5 J 3 3

Total 15 15 J 9

Fourth Semester

1 Ooeratins Svstem
a
J J 1 2

2 3
a
J 1 2

3
a
J J I

4 Scriptine Lalmuasf8 3 J 3

5 Database ManAgemtnt h J
a
J 1 2

6 Proiect I 2 4

Total t7 15 4 l3
g
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hird

SN Course
Code

Course Title Credit
Hrs.

Lecture
Hrs.

Tutorial
Hrs.

Lah
Hrs.

1 CACS3Ol MIS and e-Business 3 3 2

2 CACS302 T)nrNet Technolosv
1
J J J
a
J

a
J 2

J CACS303 Computer Networking

4 CAMG304 Tntrodrrcti on to Managetnent 3 J 1

a
J

a
J I 2

5 CACS3O5 Computer GraPhics and
Animafion

15 15 2 9
Totarl

Mobile Programming 3 3 3

1

CACS351

1
J J 1

2 CACS352 I)istrihrrted Svstem
3 3 1

J CAEC353 Annlied F.conomics
J J 3

4 CACS354 Advanced Java Pro granlrnlng-

5 CACS355 Ncf k Prosramming 3
a
J Z

2 4
6 CAPJ356 Proiect II

t7 15 2 lit.
I'otal

Y

Lecture TutorialCourse Title

Cyber Law & Professional

Ethics
CACS4Ol

Cloud Computin
InternshiCAIN4O3
Elective I
Elective II

Total

Operations ResearchCAOR451
CAPJ452

Elective III
Elective IV

of Elec

SN Course
Code

Course Title SN Course
Code

Course Title

1 CAPS476 Applied PsychologY 6 CAC5482 Knor,lledge Engineering

2 CACS477 Geographical Intbrmation
Systent

7 CAC5483 Advanced DotNet
Technology

J CAC5478 IT in Banking, 'i' l8 CACS484 Datab,ase Programming

4 CAC5479 Hotel Informatiorri
System

9 EACS485 Datab,ase Administration
:

5 CAER4SO Enterprise Resourco

Planning n.,
10 CAC5486 Network Admtntstratton

-)
1l;

--<-:.-

['ifth $emester

Sixth Semesl er

Spvenfh Semester
Lab
Hrs.SN Course

Code

Uredtt
Hrs.

I J J 1

2 CAC5402 3 3 3

3
3

4 3 3

5 J J

l5 t2
Eishth Semes ter

1
J J I

2 Proiect III 6 t2

J 3
1
J

4 J J

'Iotal 15 9



Course Title: Computer Fumdamentals and Applications (4 Cr.)
Course Code: CACS101
Year/Semester: I/I
Class Load: 8 Hrs. / Week (Theory: 4 Hrs., Practical: 4 Hrs.)

Course Description
This course offers fundamental concepts of computer and computing which
includes introduction to computer system, computer software & databas,:

management system, operating system, data communication & computer networl<

and contemporary technologies. It also aims at helping students conveft

theoretical concept into practical skill through the use of diffl:rent application

packages including word processor, spreadsheet package, presentation packag,e

and photo editing graphical package.

Course Obiectives

The general objectives of this course are to provide fundamental concepts of
information and communication technology and to make sturJents capable of
using different application packages in their personal as well as prl6festlonal life.

Course Contents

Unit 1 Introduction to Computer System 16 Hrs.

Introduction to Computer, Characteristics of Computer, ApplicationS c,f

Computer, Classification of Computer, Mobile Computing, Anatomy of a Digital

Computer, Computer Architecture, Memory & Its Classification, Input devices,

Output Devices, Interfaces.

Unit 2 3 Hrs.Computer Software

Introduction to Software, Types of Software, Program vs. Software, Computer

Virus and Antivirus.

Unit 3 Operating System 4 Hrsi.

Introduction to Operating System, Function of Operating System, Types of
Operating System, Open Source Operating System.

Unit 4 Database Management System 8 Hrs.

Introduction to DBMS, Database Models, SQL, Database Design and Data

Security, Data Warehouse, Data Mining, Database Administrator

Unit 5 Data Clommunication anAiCoffier Network 10 Hrs.

Introduction to communicatjorr systern, Mode of Communication, Introduction to

Computer Network. TYpes of Conrputer Network, Lr\N Topologiers,

Transmission Media, Network Devices, OSI Reference Model, Communication
tt

A
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Internet: Introduction to Internet and its Applications, Connecting to th'e

Internet, Client/Server Technology, Internet as a Client/Server Technology',

Email. Video-Conferencing, Internet Service Providers, Domain Name Servet:,

Internet Address, Internet Protocols (IP, TCP, HTTP, FTP, SMTP, POP, Telnetl,

Gopher, WAIS), Introduction to Intranet, Internet vs. Intranet vs. Extrane't,

Advantages & Disadvantages of Intranet

World Wide Web (WWW): World Wide Web and Its Evolution, Architecture

of Web, Uniform Resource Locator (URl),Browsers: Internet E:<plorer, Netscape

Navigator, Opera, Firefox, Chrome, Mozilla; Search Enginr:, Web Server:;:

Apache, IIS, Proxy Server; HTTP Protocol, FTP protocol.

Unit 7 Contemporary Technologies L3 Hrs.

Multimedia, e-Commerce, e-Learning, e-Governance, e- Banking, Hypermedia,

Geographical Information System, Virtual Reality, Augmented.Reality, Artificial

Intelligence, Ambient Intelligence, Robotics, Bit Coin.

Unit 6 Internet and WWW

Laboratory Works
Laboratory works should cover all the

work should be carried out by students

learnt in this course.

Unit 1 Operating System

6 Hrs,,

units and topics mentioned below and a project

individually implementing the concept and skill

10 Hrs.

^. GtlI Based OS (5 Hrs.): Interface, GUI vs. CUI, Introduction to Windows,

Features, Elements of Windows, Task Bar, Using Menus and Submenus,

Opening a Program, Opening Multiple Program, Using Shorl Cuts, Using IVly

Computer, Switching off the System, Desktop and Custom Wall Papers,

Screen Savel, Using Help for Interactive Learning. Using General

Accessories: Notepad, Paint Tool, Clip Board, Character Map, Calculator

etc.; Using Multime<lia: Using CD/DVD/BD, Using Audio/Video; Using

Explorer to Manage Files and Folders: Copy/Delete/Re:name/Short Cuts;

Recycle Bin and It L)ses. Using Format, Scandisk and Disk Defragmenter,

Windows Installation and Setting.

b. CUI Based OS (5 Hrs.): Introduction to DOS, DOS Internal Commancls,

DOS External Commands.

Word Processor 12 Hrs.

Introduction to Word Processof, F;atures of Word Processor, lllements of Word

Window, Creating & Saving DqCument, Copy Paste and Cut Paste, Fornrat

Painter, Undo and Redo, Print Previery, Printing Documents, Fonts, Effect and

Character Formatting,'Paragraph Folma.tting. Styles. Finding, Replacing and

Selection, Cover Page, Blank Page, Page Break, Working with Table, Inserting

Picture, Clip Art, Shapes, Smart Arl an{ahart, Hyperlink. E;ookmarks. Cross-

nX t/
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Referencing, Header, Footer, Page Number, working with rext Box, euicJk
Parts, Word Art, Drop Cap, Signature Line, Date & Time, Obje,ct, Equationr,

Symbol, Working with Themes, Page Margins, Page Orientalion, page Size:,

columns Handling, Hyphenation, watermark, Page color, Page Bordersr,

Indentation. Arranging objects, Table of Contents, Footnote and Endnote:,

Citation and Bibliography, Captions, Insefting Index, Table of Authoritiesr,
Mail Merge, Spelling and Grammar, Thesaurus, Translation, word coun1.,

comments, Tracking, changes, compare, Protecting Docurnent, Document
Views, Ruler, Gridlines, Document Map, Thumbnails, Zootnrng, Windor,v
Handling, Creating and Using Macro.

Unit 3 Spreadsheet Package 12 Hrs,,
Introduction to Spreadsheet Package, Features of Spreadsheet Package,

Introduction to Microsoft Excel, Elements of Excel Window, Cell Referencing
in Excel: Relative, Absolute, and Mixed; Managing Workbooks, Worksheets,,

Windows, Working with Worksheet, Printing Worksheet, Using
Formulas/functions;Formatting/ConditionalFormatting Data & worksheet;

Using Paste Special, Essential Worksheet Functions, Ur;ing Templates,

Protecting the File and Worksheet with Passwords; Working with Graphic
Objects: Clip Art, Word Art, Map; Working with Charts, Working with
Internal Database, Getting More Power from Worksheet Databases, Accessinl3

External Databases, Loan Amortization Scheduling and Calculation; Data
Validation, Consolidating and Outlining, Using What- if Anall,sis: Data Table,

Goal Seek, Scenario Manager; Understanding Pivot Tables, Constructing and

Analyzing Pivot Tables, Using Custom Controls on Workshe:ets, Effectivellr
Using the Macro Recorder

Unit 4 Presentation Package 6 Hrs.
Introduction, Creating and Saving Presentation; Entering, Editing, and Enhancing
Text; Editing in different views- Outline View, Slide Sorter View; Creatinll
Graphs, Editing and Enhancing Graphs; Adding ClipArt in Slide, Editing Arts,
Animating Charts and Art Objects, Adding Sound, Choosing Sound Effects-
Transitional, From Other Sources;Adding Sounds to Animations and Soun<l

Objects; Recording Sound and Narration; Adding Movie in Slicles, Playing and

Editing Movie; Making Movie Poster and Icon; Slide Shorv, Setting Slide
Transition, Speed and Slide Advancement; Rehearsing Slide Display Timing,
Slide Notes and Comments; Editing Text Color, Creating Custom Color;
Background and Schemes; Linking and Embedding Objects; Importing and

Exporting Presentation; Printing Slides and Handouts

Unit 5 Photo Editing Package

Fundamentals
Graphics Basics : Bitrnap

Resolution, Graphic File

r' i$1! .{il
- -"- l-

f. -

Vs. Vector-B$led Graphics, Color/Bit
Formats, Optirnizing Web Graphics,

20 Hrs.

Depth and Iniagi:

Flegular Tex!'Vs.



Anti- Aliased Text, Pixel Resize Vs. Smart Resize, Regular Graphics Vsl.

Interlaced Graphics, Lossy Compression Vs. Lossless Compression, Dithere,J

Graphics Vs. Non-Dithered Graphics, Standard Selection Vs. Floating Selection,

Tolerance, Opacity.

Introduction to Color: Color Modes- RGB, CMYK, Grayscale, LAB, Bitmapr;

Hue, Saturation, and Brightness; Browser Safe Colors; Shadows, Highlights and

Midtones of an Image.

Interface, Tools and Options
Environmeref.' About Photoshop, The Photoshop Interface, Setting up a nerw

Photoshop document, Saving a new document, The Default Palettes, Working

with Photoshop Palettes, The Photoshop Toolbox and Options bar, Using Guides

and Ruler,

Image and Color Basics: Supported import and export image formats, OpeninLg

an Image in Photoshop, Creating Images In Photoshop, Saving Images ln

photoshop, Basic Image Editing, changing Image Size, cropping an Image,

Changing Color/Bit Depth, Optimizing Images using Save for Web, Workirrg

with Color in Photoshop

Tools: Parts of the Toolbox, Toolbox Shortcuts, Tools Options, Marquees,

Magic wand, Lassos, Move tool, Crop tool, Slice tools, Pencil, Paintbrush,

Eraser tools, History brushes, Clone tamp-Pattern stamp, Healing brush tool,

Retouchtool, Gradient, Paint bucket, Burn-Dodge-Sponge, Blur-Sharpen-

Smudge, Shapes-line- rectangle-polygon-custom shapes, Path selection tool, Pen

tool, Type tools, Notes tool-Audio annotation, Eyedropper-Color samplerr-

Measure tool, Hand -Zoom, Quick mask-Screen modes, Jump to Image Ready,

Back ground and Foreground.

Transforms: Using Free transform, Move, Rotate, Scale, Skew, Distort,

Perspective, Flip-vertical, horizontal, Invert, Rotate 180o, Rotate 90o CW,

Rotate 90o CCW,.

Layers, Channels and Actions

Photoshop Layers;About Layers-Fill and Adjustment Layers, 'fhe Layet Palette,

Naming Layers, Creating Layers, Deleting Layers, Viewing Layers, Moving

Layers, Layer Opacity, Locking Layers, Merging Layers, ',.Layer Modes and

Blending Options, Image Composting Using Layers'

Photoshop Channels; About Channels, The Channel Palette, Creating and

Viewing Channels, Modifying Channels, Deleting Channels, Alpha Channels and

Masks.

Restoring and Enhancingilmages ,i
Restoration of Photos:Regtbring Damaryd Photos, Photo Retouching.

V



Photo Enhancement and Color Correction: Changing Levels, Changing Curvesi,
Color Balance, Changing Brightness and Contrast, Changing Hue Saturation and
Brightness, changing a Grayscale Image to a Colored Image, Histogram,
Gradient Map, Desatuarate, Invert, Color Replace, Selective Color, Equalize,
Threshold, Channel Mixer, Posterize, Changing Background using Layer
Composting

Text Editing and Special Effects
Text Editing in PhotoShop.' About the Type Layer, Creatirrg Vertical and
Horizontal Types, Point and Paragraph Text Creation, Using Horizontal and
Vertical Type Mask Tools, Using Character Palette for Text Editing, Choosing
a Font, changing the Type color, choosing a Type Size, Specifl,ing Kerning an<l

Tracking, Using Fractional Character Widths, Specifying Baseline Shift,
Applying Underline and Strikethrough, Text Alignment and Justification,
Specifying Anti-Aliasing, Creating Text Warp, Rasterizing Type, Convertinl;
Type to Shapes, Adding Effects to Text
Photoshop Special Elfects and Filters.' About Special Effects;, Using Filters,
Basic Filter Examples, Artistic Filters, Distorting Filters, Filter Combinations,
Plug-in Filters.

Web Application and Animation
Adobe ImageReady: About Image Ready, Opening Image Ready, The Image
Ready Interface, Image Maps, Image Slicing, Basic Animation.
Photoshop Jbr Building Weh Interface. About the Interface

Teachins Methods
The teaching faculties are expected to create environment where students carr

update and upgrade themselves with the current scenario of computing and
information technology with the help of topics listed in the syllabus. The generall

teaching pedagogy that can be followed by teaching faculties for this course:

includes class lectures, group discussions, case studies, guest lectures, researctr

work, project work, assignments (theoretical and practical), and written andl

verbal examinations.

Evaluation

Examination Scheme

Internal Assessment External Assessment

TotalTheory Practicalh-, T..feorv.i; Practical

20 20

(3 Hrs.)

60

(3 Hrs.)

100

l\
ll /

F
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Text Books

1 Alexis Leon, Mathews Leon, "Funtlamentals of Information'Technolog),2/e'",

vikas Publishing House Pvt Limited ,2oo9,ISBN: 9788182092457

2 EBalagurusamy, "Fundamentals of Computers," Tata McGraw Hill Educatio:n

PVT.Ltd., 2OO9,ISBN: 9780070141 605

3 peter Norton'S, "lntroduction to Computers". 7th Edition, Tata McGraw-Hil[,

201 0, ISBN: 97 8007067 1201

Reference Books

1 Brad Dayle), & DaNae Da)'le)' ,"Adobe Photoshop CS6 Bible"

2O|2,ISBN: 978- I -1 1 8-12388-1

, Wiley Publishing Inc.,

2 Faithe Wempen, "Microsoft Office Power Point 2007 Bible (With CD)", Wiley

Publishing lnc., 2007, ISBN : 97 8-047 0043684

3 Herb Tyson, "Microsoft office worcJ 2007 Bible (with cD)", wiley Publishing

Inc.,2007

4 Jim Boyce, "Windows 7 Bible ",

0470s09098

Publishing Inc., 2009, ISBN: 978-

John Walkenbach, "Microsoft Excel 2007 Bible (With CD)", WileY

Publishing Inc., 2007, ISBN: 97 8-04 32
(with cD)-, 6th

Pradeep Sinha and Priti Sinha, er Fundamentsls

Edition, BPB Publications, 2003, ISB :9788176567527

Ramesh Rimal &. et. al., " er Science-L, Revised ,Edition", Buddha

Academic Publishers and . Ltd. Nepal,2013

Ramesh Rimal & et. al., "C Science-ll, Revised Edition", Buddha

Academic Publishers and Distri Pvt. Ltd. Nepal,2013



Course Title: Society and Technology (3 Cr.)
Course Code: CACS102
Year/Semester: I/I
Class Load: 3 Hrs. / Week (Theory: 3 Hrs.)

Course Description
This course covers several topics of sociology and impact of technology ol1
society that includes basic concept of sociology, organizing social life, social
system & social stratification of Nepalese societies, society & technology and
research in social sciences which are essential to make computer professionals
more responsible towards their society and social norms & values.

Course Obiectives
The main objective of this course is to make the students familiar with the
disciplines of sociology. The goal is to enable them to analyze the Nepalest:
society and culture; and to understand the relationship between individual,
Society and Culture.

Course Contents

Unit I Basic Concept of Sociology 6 Hrs.
Definition of Sociology, Nature and Scope of Sociology, Relationship of
Sociology with Other Social Sciences.

Unit2 Organizing Social Life 6 Hrs.
Society: Population size and Distribution, Culture Community, Norms ancl

Values, Status and Role, Institutions: Marriage, Family, Kinship and Groups.

Unit 3 Social System & Social Stratification of Nepalese Societies. 9 Hrs.
Social Processes & Socialization. Social and Cultural Change in Nepal, Factors;

of Social and Cultural Change in Nepal, Caste/Ethnicity based Stratification.,
Gender based Stratification, Religion based Stratification, Ecological basedr

Stratification, National Integration: Historical Process of Nationhood, Cultural
Integration (Language, Rituals and Customs).

Society and Technology 12 Hrs.
Technological Society, Technological Changes in Third World Society, Social
and Cultural bases of Technological change, Process and Patternsi of Diffusion o1'

Innovation, Consequences of Technological Development on N,3palese Society.
Accountability of Computer Professionals towards Society.

Unit 5 Research in Social Science h '4 ,12 Hrs.
Concept of Research in Social Science,'Lndetstanding the Concept of Research
Methods, Techniques and Tools: lnteryiew, Focus Group Discussion,
Observation, Qualitative, Quantitative and l4ixed Method in $ocial Research,

ri. /



Research Proposal and its Components: Identification of Research Problem,

Formulation of Objectives, Research Design, Formation of hypothesis/research

questions, Sampling design, tool and methods of data collection, Analysis and

Presentation of Data, Research Report Writing and Presentation, Computerr

Softwares on Social Science Research.

Teaching Methods
The general teaching methods includes class lectures, group works and

discussions, case studies, guest lectures, research work, project worl,:,

assignments and examinations (written and verbal), depending upon the nature c'f

the topics. The teaching faculty will determine the choice of teaching method

as per the need of the topics.

Evaluation

Examination Scheme

Internal Assessment External Assessment

TotalTheory Practical Theory Practical

40 60

(3 Hrs,)

100

Text Books
L Andersen, M. L. & Taylor, H. F. (2007). Understanding socio)ogy. New Delhi:

Cengage Learning lndia Private Limited.

2. Bista, D.B. (1996). People of Nepal. Kathmandu: Ratna Prakashan

3. Creswell, J. W. (2011). Research design: qualitative, quantil.ative and mixe'd

methods approach. New Delhi: SAGE

4. Haralambos M & Heald R. M . (2006). Sociology: Themes and perspectives.

New Delhi: Oxford University Press

Reference Books

1. Bryman, A. (2008). Social research methods (3rd ed.). New llork,
Oxford University Press. 

,.1:,
2. Central Department of Soii6lbgyiana Anthropology (1987-2009).

p ap e r s i n s o c i o I o gy a n d a nt hr o pology. t(at$nandu.
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New Delhi:
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Course Title: English I (3 Cr.)
Course Code: CACSI03
YearlSemester: I/I
Class Load: 4 Hrs. / Week (Theory: 3 H Tutorial: 1Hr.)

Course Descrintion
This course aims at helping students the knowledge of the tinglish language
with their technical knowledge with special
grammatical accuracy. It offers up-to-date

is on vocabulary acquisition ancl .

ical content, authentic reading ancl
listening passages covering a wide range topics like the use of rzirtual reality in
industry, personal computing, viruses and y, information systems, and multimedia.
Letter-writing section offers a complete
comprehensive glossary of technical terms fo
terminology.

Course Obiectives
The main objectives of the course are to:

, impart effective language skills to
accurately, clearly and concisely,

. acquaint students with language

reading activity,

to writing work-related letters ancl

a useful mini-dictionary of computing

and enable them to use language

in computer study through extensive,

help them to enhance their ability to language in a proper way with specific
focus on grammatical accuracy and g competence,
enable students to improve work letter writing skills with special
attention to presentation and structure,
familiarize them with innovation in
with the language used in this field.

mputer science while introducing them

Course Contents

A. LEARNING THE LANGUAGE

Unit One
I. Personal Computing

The Processor

Language Focus A: Contextual

IL Portable Computers

Operating Systems

Language Focus B: Word

9 Hrs.

Data Transmissliin

on, prefixes

i,AIt\ /Language Focus C: Word suffixes



Unit Two
I. Computer Software

Comparing Software Packages

Language Focus D: Making Comparisons

II. Computer Networks

Network Configurations

Language Focus E: Time Sequence

III. Computer in Education

CALL
Language Focus F: Giving Examples

IV. Virtual Reality

VR Input Devices

Language Focus G: Classifying

B. ORGANIZING AND WRITING TEXTS
Unit Three

I. Programming and Languages

C Languages

12 Hrs,

9 Hrs.

6 Hrs.

Language Focus H: Organizing Information

II. Computer Viruses

Computer Security

Language Focus I: Listing

IIL Computers in the Office

Computer System

Language Focus J: The Passive

Unit Four
I. Computers in Medicine

Data Storage and Management

II. Robotics

Robot Characteristics

Language Focus K: Explanations and Definitions

Language Focus L: Compound Noun

9 Hrs.



II. Multi Media

Computer-to-video-conversion

Language Focus N: Making P

IIl. Computer Graphics

24bit Color
Language Focus O: Letter W

Teachins Methods
The course expects communicative language teaching (CLT). Facilitating the learnin,g

process, the instructors are expected to stim the students to work as per the spirit of
the course and make learning a joyful experie

l@
Internal Evaluation z 40oh

Attendance - 5

Presentatior/classroom participation- 5

Writing sample- l5
Mid-term test- l5

Final Evaluation - 60'/"
Comprehension

Vocabulary formation

Grammar testing

Writing of multiple forms

Prescribed Textbook
l. Boeckner, Keith and P. Charles B

Rutledge, 1993.

Oxford English for Com,outing. London:

I6
lc

\r;t'
frit$



Course Title: Mathematics I (3 Cr.)

Course Code: CACS104

Year/Semester: I/I
Class Load: 5 Hrs. / Week (Theory: 3 Hrs., Tutorial: I Hr., Practical: I Hr')

Course Description
This course includes several topics from algebra and analytical geometry such as

set theory and real & complex number; relation, functions and graphs; sequence

and series; matrices and determinants; permutation & combinat:Lon; conic sectic'n

and vector in space which are essential as mathematicali foundation for

comPuting.

Course Obiectives

The general objective o1' this course is to provide the students with basic

mathernatical skills required to understand Computer Application Courses.

Clourse Contents

tlnit I Set Theory and Real & Complex Number 7 Hrs'

Concept, Notation and Specification of Sets, Types of Sets, Clperations on Sets

(Union, lntersection, Difference, complement) and their venn <liagrams, Laws of

Algebra of Sets (without proof), Cardinal Number of Set and Problems Related to

Sets. Real Number System, Intervals, Absolute Value c'f Real Number'

Introduction of complex Number, Geometrical Representation of complex

Number, Simple Algebraic Properties of Complex Numbers (Addition,

Multiplication, Inverse, Absolute Value)

Ijnit 2 Relation, Functions and Graphs 8 Hrs.

Ordered pairs, Cartesian product, Relation, Domain and Range of a relation,

Inverse of a relation; Types of relations: reflective, symmetric, transitive' and

equivalence relations. Definition of function, Domain and Range of a function'

Inverse function, Special functions (ldentity, constant), Algebraic (linear,

Quadratic, cubic), Trigonometric and their graphs. Definition of exponential and

lo gari thmic functi ons, composite function. (Mathematica)

Unit 3 Sequence and Series - 
7 Hrs'

Sequence and Series (Arithmetic, Geometric, Harmonir:), Properties of

Arithmetic, Geometric, Harmonic sequences, A. M., G. M., and H. M. and

relation among them. Sum of Infinite Geometric Series' Taylor's Theorem

(without proof), Taylor's series, Exponential series'

Unit 4 Matrices and Determinants 8 Hrs.
lvl4lI l!!J srlu vvlvr

Introductions of Matrices, Types of Matrices, Equality of Matrices, Algebra of
:.

Matrices, Determinant, Transpose, Minors and Cofactors of Mtatrix' Prop.erties; of

determinants (with out proof), Singular and non-singular Inatrix, adjoini"oin and

L^;. ,-." zfi



inverseofmatrices.Lineartransformations,orthogonaltransformlations;rankof
matrices' (Matlab) 

g Hrs.

Unit 5 AnalYtical Geometry

Conic Sections: Definitions ( Circle, Parabola, Ellipse, Hyperbola and Related

Terms), Examples to Explain ri" p.nr.d Terms. Equations and Graphs of The

Conic Sections Defined eUo"' t'itit't1t l:: 
t;tn'ed Conic Sections bv

EccentricityandRelatedProblems,PolarE,quationsofLines,Circles,Ellipse.
Parabolas, "'a 

H**Oolas' (Mathematica / Matlab)

vectors in Space: vectors ,n-iru.., Algebra..of vectors in Space' Length'

Distance Between Two Pointr, #; r;"toi Nt'tt Vector' Scalar Product' Cross

product of Two and Three v;;;, and Their Geometrical In'terpretations an.

Related ExamPles' (Matlab)

7 Hrs.

unit 6 
H:il1,?ffi;11::H,H:f,J,nutution 

of a Set of objects Arl Different b' Set

of objects Not A11 Different c' circular Arrangement i' Rep':ated Use of The

Sameobject.Combinationofthing,AllDifferent,Propertiesc,fCombination'

%teachingpedagogyinclucles:'".:::*:l];-'.l1,.JI"liftjl.l.studies,
guest t.ttt"t', "']tu"l1 

work' pr<rject work' 
'assijnmentsi 

(theoretical and

practical),tutorialsand.*aminationslwrittenand,.,uut;.Tlreteachingfaculty
willdeterminethechoiceofteachingpedagogyaSpertheneed.ofthetopics.

Evaluation

Text Book

1. Thomas, G'

WesleY,9th

nalytic G'eometrY".,Addison -
B, FinneY,

Edition.

n^--^ I O

Examination Scheme

Internal Assessment

R.

nfil '.p'
A\



Reference Books

1. Bajracharya D. R., Shreshtha, R. M. & et al,"Basic Mathematics I, If'Sukunda

Pustak Bhawan, NePal

2. Budnick, F. S., "Applied Mathematics .for Business, Economics and the Social

Science,s", McGraw-Hi11 Ryerson Limited'

3. Monga, G. S., "Mathematics for Management and Economics ", Vikas Publishinl;

House Pvt. Ltd., New Delhi.

4. Paudel, K. C., GC. F. B., and et. al, "Higher Secondary Mathematics"' Asmita

Publication & Distributors Pvt. Ltd, Nepal'

5. Upadhayay, H. P., Paudel, K.C & et al,"Elements of Business Mathematics''',

Pinnacle Publication'

6. Yamane, T. "Mathematics for Economist", Prentice-hall of India'
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Course Title: Digital Logic (3 Cr.)
Course Code: CACS105

Year/Semester: I/I
Class Load: 5 Hrs. / Week (Theory: 3 Hrs, Practical: 2 Hrs.)

Course Description
This course presents an introduction to Digital logic techniques and its practical

application in computer and digital s

Course Obiectives

vstem.

a

o

a

a

To design combinational and ial logic circuit

To understand industrial app of logic system.

To understand Digital IC analysis its application

Designing of pro grammable

Course Contents
Unit I Introduction

1.1 Digital Signals and Wave Forms

l.2Digital Logic and Operation

1.3 Digital Computer and Integrated

1.4 Clock Wave Form

Unit 2 Number Systems

2.2 Representation-of BCD-ASCII-

Correcting Codes.

Unit 3 Combinational Logic Design

3.1 Basic Logic Gates NOT, OR and

3.2 Universal Logic Gates NOR and N

3.3 EX-OR and EX-NOR Gates

3.4 Boolean Algebra:

3.3.1 Postulates & Theorems

3.3.2 Canonical Fo

3.5 Simplification of Logic

3.5.1 Analysis of
3.6 Implementation of Combinational

rcuits (lC)

2.1Binary, Octal, & Hexadecimal N ber Systems and Their Conversions

2.1.1 Representation of Signed

2.1 .2 Binary Arithmetic
umbers-Floating Point fJumber

3 -Gray Code -Error Detecting and

2 Hrs.

5 Hrs.

l6 Hrs.

of Logic Functiorrs

sing Karnaugh Map.

on l"
'V F

t, l^
rJrL,ty

\;h
",s-. .j ''

.,/
\'/

The course has the following specific objectives:

o To perform conversion among different number systems

o To simplify logic functions

3.6.1 Encoders &



3.6.2Half Adder, & Full Adder

3.7 Implementation of Data Processing Circuits

3.7. 1 Multiplexers and De-Multiplexers

3 .7 .2 P arallel Adder -Binary Adder-Parity Generator /Checker-

Implementation of Logical Functions Using Multiplexers.

3.8 Basic Concepts of Programmable Logic

3.8.1 PROM

3.8.2 EPROM

3.8.3 PAL
3.8.4 PLA

Unit 4 Counters & Registers 16 Hrs'

4.1 RS, JK, JK Master - Slave, D & T Flip flops

4.1.1 Level Triggering and Edge Triggering

4.1.2 Excitation Tables

4.2 Asynchronous and Synchronous Counters

4.2.1 Ripple Counter: Circuit and State Diagram and TimingWaveforms

4.2.2 Ring Counter: Circuit and State Diagram and Timing Waveforms

4.2.3 Modulus l0 Counter: Circuit and State Diagram and Timing

Waveforms

Unit 5

4.2.4 Modulus Counters (5,7,11) and Design Principle, circuit and

State Diagram

4.2.5 Synchronous Design of Above Counters, Circuit Diagrams and

State Diagrams

4.3 Application of Counters

4.3.1 Digital Watch

4.3.2 Frequency Counter

4.4 Registers

4.4.1 Serial in Parallel out Register

4.4.2 Serial in Serial out Register

4.4.3 Parallel in Serial out Register

4.4.4 Parallel in Parallel out Register

4.4.5 Right Shift, Left Shift Register

Sequential Logic Design 6 Hrs'

5.1 Basic Models of Sequential Machines

o ConcePt of State

o State Diagram

5.2 State Reduction thrbr*gh Paqtitioning and lmplementation of

Synchronous Seq

5.3 Use of Flip-



Laboratow Works
1. Gates using Active and Passive Elements

2. Half Adder and Full Adder
3. l6:1 Multiplexer
4. 1:16 Demultiplexer
5. Digital Watch by Counters

6. Shift Resistors

Teachinq Methods

Evaluation

Text Books

1. Floyd,

The general teaching methods includes class lectures, group discussions, case

studies, guest lectures, research work, project work, assignments (theoretical andstudles, guest lectures, research worK, proJect work, asslgnments (theoretrcal and

practical), and exams, depending upon the nature of the topics. The teaching far:ulty

will determine the choice of teaching pedagogy as per the need of the topics.

Examination Scheme

Internal Assessment Extemal Assessment

TotalTheory Practical heory Practical

20 20

(3 Hrs.) (

60

Hrs.)

100

" Digital Fundame ntal s", PHI
2. Morris Mano, "Digital Des'ign", Prentice Hall of India.

3. Tocci.R.J, "Digital systems-Principles & Applications"-Prentice Hall of India.

Reference Books

1. B. R. Gupta

sons, India.

2. Fletcher.W.L,

and V.Singhal, "Digital Electronics" 4th Edition, S.K Kataria &

"An En to Digital Design", Prentice Hall of
India. -.,.

3. Millman & Halkias ,"lntegrated Ele<

4. V.K.PURI, "Digital Electronics", TM



Course Title: C Programming (4 Cr.)
Course Code: CACSlsl
Year/Semester: I/II
class Load: 8 Hrs. / week (Theory: 4 Hrs, Tutorial: I Hr., practical: 3 Hrs)

Course Description
This course includes both theoretical as well as practical concept of
programming. Practical skill of programming are provided using C languagt:
which includes basic concept of C, operators and expressions, basic input/output
function, control structures, array & string, function, pointer, structure and union,
file handling and graphics in C.

Course Obiectives
The general objectives of this course

programming language, programming

C programming language.

Course Contents
Unit 1 Programming Language

are to provide fundamental concepts o[
technique and program development using

10 Hrs.

3 Hrs.
Logical Operator, Assignment

Conditional Operator, Bitwise

Introduction to Programming Language, Types of Programming Language,
Language Processor, Program Errors, Features of Good Program, Different
Programming Paradigm, Software Development Model, Program Development
Life Cycle, System Design Tools.

Unit 2 Programming Technique 5 Hrs.
Introduction to Programming Technique, Top down & Bottom up Approach,
cohesion and coupling, Structured Programming, Deterministic and Non-
deterministic Technique, Iterative and Recursive Logic, Modular Designing &.

Programming.

Unit 3 Basic Concept of C 5 Hrs,
Introduction, History, Features, Advantages and Disadvantages. Structure of Cl

program, Compiling Process, C Preprocessor and Header Files, Library Function.
Character Set, Comments, Tokens and its types, Data types, Escape Sequences.

Preprocessors Directives.

Unit 4 Operators and Expressions r
Arithmetic Operator, Relatiofiil
Operator, Increment/decrement

Operator, Comma Operator,

Associativity, Expressions and

Sizeof i

its Eval

Program Statement.

:or, Operator, Precedence and

i4 Expression,



Unit 5 Input and Output
Input/output operation, Formatted I/o (scanf, printf), unformatted
putch, getche, getchar-putchar and gets_puts)

3 Hrs.
I/O (getch-

Unit 6 Control Structure
Introduction, Type of Control Structure
case, Looping: while, do while and for
Nested Control Structure.

6 Hrs.
(Branching:if, if else, if elseif and switch
and Jumping: goto, break and continue),

Unit 7 Array
Introduction, Declaration, Initialization, One
Dimensional Array, Sorting (Bubble, Selection),
Handling.

6 Hrs.
Dimensional Array, Multii
Searching Sequential), String,

Unit 8 User Defined Function 5 Hrs.
Introduction, components, Function parameters, Library Funr:tion vs. Users
Defined Function, Different Forms of Function, Recursion, passing Anay to
Function, Passing String to Function, Accessing a function (Call Ily Value & Call
By Reference), Macros, Storage Class.

Unit 9 Pointer 6 Hrs.
Introduction, The Address(&) and Indirection(x) operators, Declaration &
Initialization, Pointer to Pointer, Pointer Expressions, Pointer Arithmetic, passing
Pointer to a Function, Pointer and Array, Array of pointer, pointer and String,
Dynamic Memory Allocation.

Unit lOStructure
Introduction, Declaration, Initiarization, Nested Structure, Array
Anay within Structure, passing Structure & Array of Structure
Structure & Pointer, Bit Fields, Union and Its Importance, Structure

Unit llData File Handling
Introduction, Types of File, Opening & Closing Data
Function. writing & Reading Data To and From Data File.
Random Accessing Files, printing a File.

Unit l2lntroduction to Graphics
Initialization, Graphical Mode, Graphical Functions.

5 Hrs.
of structure,

to function,
vs. Union.

4 Hrs.
File, lRead & Write

Updatirrg Data File,

Laboratorv WorksL.ruv! arrur Y vY uI'tls

Laboratory works should be done covering all the to

assigned on individual basis.

2 Hrs.

work should be carried out using the concept learnt in ffis only. ProjeHt should be



Teachins Methods
The general teachin
guest lectures, rese€

examinations (writtr
faculty will determir

Evaluation

Text Books

1. Brain W. Keril
Edition, Prentic

2. Byrons S. Ciott

2OI3,ISBN: 9?

Reference Books

3, Al Kelley, Ira .

978-0201 I 8399

4. Deitel & Deitel.
978027377684C

5. E Balagurusam

2012ISBN: 97t
6. Yeshvant Kanet

8333- I 63-0

7. Ramesh Rimal i
Publishers and I

teaching pedagogy includes clas
s, research work, project work, i

; (written and verbal), depending
letermine the choice of teaching 

1

lectures, group discussions
;ignments (theoretical and 

1

oon the nature of the toplics.

lagogy as per the need ofth

Ilxamination Scheme

Internal Assessment Exter ral Assessment

TotalTheory Practical Thec :y Practical

20 20

(3 Hrs.)
60

(3 hn .)

100

Kerighan & Dennis Ritchie, "l
rentice Hall, 1988, ISBN: 978-0
Ciotterfried, " Programming witl

N: 978-0-07-014590-0

, Ira Pohl, "A Book on C,',4th E

r 83993

)eitel, "C: How to program,,,7,h '.

76840

:usamy, "Programming in AIISI
{:9781259004612
Kanetkar, "Let us C", l3th Editior

|mal & et. al., o'Computer

and Distributors Pvt. Ltdl

,4
_/1

he C Programming La
31103627

C, 3/e ", McGraw Hill

lition, Pearson Education,

idition, Pearson Education,

C, Sixth Edition", Tata IV

, BPB Publication,2Ol3, IS

.II, Revis ed Edition".Buddl
013

c)ns, case studies,

n.d practical), anri
ljics. The teaching

rlithe topics.

Language", Second

Elducation India,

I 998, ISBN:

ation, 2012,ISBN:

ata Mc GrawHill,

13, ISBN: 978-81-

Buddha Academic

/'
/l

\/ 
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Course Title: Financial Accounting (3 Cr.)
Course Code: CACS152
Year/Semester: I/II
Class Load: 5 Hrs. / Week (Theory: 3 Hrs, Tutorial: I Hr., Practical: I Hr.)

Course Description
This course includes both theoretical as well as practical conoept of financial
accounting so that students can understand working principle of financial
accounting and hence can use the concept in developing application related to
financial sector.

Course Obiectives
The general objective of this course is to develop conceptual understanding of tht:

fundamentals of financial accounting system.

Course Contents

Unit 1 Theoretical Framework 4 Hrs.
Meaning and Scope of Accounting: Meaning of Accounrling, Procedural

Aspects of Accounting, Evolution of Accounting as a Social Science, Objectives

of Accounting, Functions of Accounting, Sub-fields of Accounting, Users ol
Accounting Information, Relationship of Accounting with Other Disciplines,

Limitation of Accounting, Role of Accountant in the Society.

Accounting Concepts, Principles and Conventions: Accounting Concepts,

Principles & Conventions - an Overview, Qualitative Characteris;tics of Financial

Statements, Fundamentals Accounting Assumptions.

Accounting Standards: Concepts, Objectives, Benefits & An Overview o[
Nepal Accounting Standards

Accounting Policies: Meaning, Selection of Accounting Policieri and Changes in
Accounting Policies

Unit 2 Accounting Process 10 Hrs.
Books Of Accounts Leading to The Preparation of Trial Balance. Journal Entries,

Double Entry System, Advantage of Double Entry Systern, Concepts of
Transaction and Events. Classification of Accounts, Golden Rules of
Accounting, Advantages of Joumal, l,edger, Trial Balance, Subsidiary Books

Including Cash Books, Capital and Revenue Expenditures and Receipts,

Contingent Assets and Contingent Liabilities, Errors Including Rectifications

Thereof.
t 

^t

Urrit 3 Bank Reconciliation Statement 'i"

Cash- Book Balance with t[a-:Pass-Bocik

Introductions, Ascertaining Sb,-Causes ohpiff,erences of Bank.Ilalance in Bank.

Column of the Cash-Book and, i1 Pass- Bo,+lk, Procedure for Recolciling the

4 Hrs.

ance, Importance llof Banll
/ i.)

fi/:,Reconciliation Statement. !, ..



Unit 4 Depreciation Accounting 4 Hrs.
Concepts of Depreciation, Objectives for Providing Depreciation, Methods for
Providing Depreciation, Accounting for Depreciation

Unit 5 Inventories
Meaning, Basis and Technique of Inventory valuation,
System, Stock Taking

4 Hrs.
Inventory Recordin5;

Unit 6 Preparation of Final Accounts for Sole proprietors l0 Hrs.
Concept of Closing Entries in respect of Trading and Profit &: Loss Account,
Concept of Accrual Basis of Accounting, Matching Concept and Dual Aspects,,
Concept on Manufacturing Account, Preparation of Balance Sheet, Arrangement.
and Classification of Assets and Liabilities

Unit 7 Introduction to Company Accounts 9 Hrs.
Meaning of company, salient Features of company, Types of company,
Preparation of Financial Statements, Share Capital and its types, Debentures
and its types, Distinction between Debentures and Shares, Issu,J of Shares and
Debentures, Redemption of Preference Shares

Laboratory Works
Laboratory works should be carried out using any accounting packages (such as
Tally, Fact etc.) to implement the concepts discussed in the above mentioned
topics.

Teachins Methods
The general teaching pedagogy includes class lectures, group discussions, case
studies, guest lectures, research work, project work, assignments (theoretical and
practical), tutorials and examinations (written and verbal), depending upon the
nature of the topics. The teaching faculty will determine the choice of teaching
pedagogy as per the need ofthe topics.

Evaluation

Examination Scheme

Internal Assessment External Assessment

60

(3 Hrs.)

TotalTheory Practical Thedri Practical

l'r
20 20

(3 Hrs.)
100

,rr"rfu,
\/



Text Book
l' Andrew Thomas & Anne Marie Ward, "lntroduction to Financial ,4ccounting 7/e,,,

Mc Graw Hill 20t2 ISBN: 97 80077 1326g2

Reference Books
l. Narayanaswamy, R., "Financiql Accounting: A Managerial perspective,,, prentice:

Hall of India, New Delhi.
2. Porter, Gary A. Norton, curtis L., "Financial Accounting: The Impact on Decision,

Makers", The Dryden press, USA.

d/
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Course Title: English II (3 Cr.)
Course Code: CACS103
Year/Semester: I/II
Class Load: 4 Hrs. / Week (Theory: 3

Course Description

1 Hr.)

The course consists of literary reading, busi
reasoning to inculcate cognitive ability and

communication skills along with critical
communicative competence in ther

students. It consists of science fiction stories, business writing and exi:rcises based on
critical reasoning. The course aims to
creative and critical thinking and analysis.

language proficienc;r and stimulate

Course Obiectives
The course has following specific objectives:

o To impart reading skills in students

literary texts.
make them comprehe,nd and analyze

o To frame students' logical capability
credibility, making sound decisions and

uding analyzing reasoning, assessing

ving dilemmas.
o To help students to develop

professional documents.

Course Contents

Unitl Science Fiction Stories

and expertise in composing effective

1. H. G. Wells: "The Land Ironclads"
2. Jack Williamson: "The Metal Man"
3. Brian Aldiss: "Who can Replace a an?"

4. J. G. Ballard: "Billenium"
5. William Gibson: "Burning Chrome"

Unit2 9 Hrs.

Unit3 3 Hrs.

Unit4 Oral Communication
1. Oral Presentation Skills

3 Hrs.

Unit5 CriticalReasoning
1. Analyzing Reasoning

2. Evaluating Reasoning

10 Hrs.

Business Communication
L Rules of Good Writing
2. Fax Message and Electronic Mails
3. Memos, Reports and Meetings

Persuasive Communication
1. Notices, Advertisements and Leaflets

'"v 
F

fb l^., D,\L

".ry-.' -] ,r
''('', , o$-

20 Hrs.



J.

4.

5.

6.

7.

Reasoning Implications
Evaluating Evidence and Authoriti
Two Skills in the Use of Language

Exercising the skills of Reasoning

Constructing Reasoning

Teaching Methods
The course expects students' effective parti ion and instructors' proper guidance to
fulfill the objectives of the course. The should engage stude:nts in language

teaching method will engage studentsactivities and minimize lectures. Student
in the pursuit of learning and bring about positi

Evaluation

Internal Evaluation : 40oh

Attendance - 5
PresentatiorVclassroom partici

Writing sample- 15

Mid-term test- 15

Final Evaluation : 60o/o

Critical response on stories

Business writing tasks

Logical reasoning activities

Text Books
l. Shippey, Tom. The Oxford Book of Scie

2. Taylor, Shirley. Communication for
Longman,2005.

3. Thompson, Anne. Critical R
Rutledge,2009.

Fiction Stories. London: OUP, 2003.

ess: A Practical Approach. London:

Practical

results.

ion- 5

Intro

l

York:



Course Title: Mathematics II (3 Cr.)
Course Code: CACS154
Year/Semester: I/II
class Load: 5 Hrs. / week (Theory: 3 Hrs, Tutorial: 1 Hr., practical: I Hrs)

Course Descrintion
This course includes the topics from calculus and computational methods such as;

limits and continuity, differentiation & its applications, inte:gration and its;

applications, differential equation and different computational techniques whictr
are essential as mathematical foundation for computing.

Course Obiectives
This course makes students able to cognize the concept Calculus, Cornputational
methods and their applications in the area ol Social Science and Computer
Application.

Course Contents
Unit 1 Limits and Continuity 6 Hrs.

Limit of a function, Indeterminate forms, Algebraic properties c,f limit (without
proof.1, Theorems on Limits of Algebraic and Transcendr:ntal Function.
Continuity of a function, types of discontinuity. Exercises on evaluation of limits
and test of continuity. (Methematica)

Unit 2 Differentiation 6 Hrs.
ordered Pairs, Cartesian Product, Relation, Domain and Range: of a Relation,
Inverse of a Relation; Types of Relations: Reflective, Symmetric, Transitive, and
Equivalence Relations. Definition of Function, Domain and Range of a Function,
Inverse function, Special Functions (Identity, constant), Alg;ebraic (Linear,

Quadratic, Cubic), Trigonometric and Their Graphs. Definition of Exponential
and Logarithmic functions, Composite Function. (Mathematica)

Unit 3 Application of Differentiation 8 Hrs.
The derivatives and slope of the curve; Increasing and decreasing function;
convexity of curves; maximization and minimization of a function;
Differentiation and marginal analysis; price and output; Competit.ive equilibrium
of firm, Illustrations. Drawing graphs of algebraic function by using first and
second order derivatives. (Mathematica)

Integration and Its lppticattbf.rs. -.14 8 Hrs.
Riemann Integral; Fundaryrental 1fh.or.- (without proof); Technique of
Integration; Evaluation t"a Approxiniatpn of Definite Integ;rals; Improper
Integrals: Applications of Definite Integrals; Quadrate, Rectificati<ln; Volume and
Surface Integral. Trapezoidal and Simpson's Rules ,cf Numerical
lntegration.(Mathematica)- n,...- fr1,

Unit 4



Unit 5 Differential Equations 7 Hrs.
Differential Equation and its order and Degree, Differential E<luations of First
order and First Degree; Differential Equations with Separ:able Variables,
Homogeneous and Exact Differential Equations.

Unit 6 Computational Method l0 Hrs.
Linear Programming Problem (LPP), Graphical Solution ott Lpp in Twc,
Variables, Solution of LPP by Simplex Method (up to 3 variables), Solution oi'
System of Linear Equations by Gauss Elimination Method, Gauss Seidel Method
and Matrix Inversion Method, Bisection method, Newton- Raph:son Method for
Solving Non-linear Equations. (Excel/Matlab)

Laboratory Works
Mathematica andl or Matlab should be used for above mentioned topics.

Teachins Methods
The general teaching pedagogy includes class lectures, group works, case studies,
guest lectures, research work, project work, assignments (theoretical and
practical)' tutorials and examinations (written and verbal). The teaching faculty
will determine the choice of teaching pedagogy as per the need of the topics.

Evaluation

Examination Scheme

Intemal Assessment External Assessment

TotalTheory Practical Theory Practical

20 20

(3 Hrs.)
60

(3 Hrs.)
100

Text Book
l. Thomas, G. B, Finney, R. s., o'calculus with Analytic Geometry,,, l\ddison -

Wesley, 9th Edition.

Reference Books
l. Monga, G. s., "Mathematics for-Management and Economics,,, vikas publishing

House Pvt. Ltd., New Delhi. i!,,: , 4fI
2. Upadhayay. H. P.. paudel..K.c'& ef 

ial, .-E,leme nts of Bu.sines.s Mathcmatics.,.
PinnaclePublication .*,.ts I

3. Budnick, F. s., "Applied Mathematics for Bi)siness,.,Economics, ,rid ,h, social
/



4. Paudel, K. c., GC. F. B., and et al,"Higher secondary Mathematics,,, Asmits
Publication & Distributors Pvt. Ltd, Nepal.

5. Bajracharya D. R., Shreshtha, R. M. & et al,"Basic Mathematic,s I, Ir,, Sukunda
Pustak Bhawan, Nepal

6. Sthapit, A.B., Bajracharya, p. M. and et al, "Fundamentttls of Business
Mathematics", Buddha Academic publisheres & Distributors pvt. Ltd., Nepal

7 . Yamane, T. "Mathematics for Economisl", prentice-hall of India.
8. Snedden. r., "Elements of Partial Dffirential Equation", Hrll llook company-

McGraw.

I

t, i:,s:
'r.rr+, ,i:.-.



c.urse Title: Microprocessor and computer Architecture (3 cr.)
Course Code: CACSISS
Year/Semester: I/II
cliiss Load: 6 Hrs. / week (Theory: 3 Hrs, Tutoriar: 1 Hr., practicar: 2 Hrs.)

Unit 4 Microprogrammed Control :.... ,:,ird l0 Hrs.Basic computer Design of Accurif,i{ator: control of AC Register, ALU
Organization; Control Memory-Address"Bfiuencing: Conditional Branching,
Mapping of Instruction-subroutines; N\$io program: Symbo.lic Micro

/rl .,' L/

Course Description
This course is an introduction to microprocessor and computer. architecture. 11covers topics in both the physical design of the computer (organization) and thelogical design of the computer (architecture).

Course Obiectives
The course has following specific objectives:
o To explain the microprocessor.
o To explain the assembly language programming.
o To explain the overview of computer organi zation.
o To explain the principle of CpU system.
o To explain the principle of memory system
o To explain the principle of data flow.

Course Contents
Unit I Fundamental of Microprocessor 

5 Hrs.
Introduction to Microprocessors, Microprocessor systems with bus organization,
Microprocessor architecture and operation, 8085 Microprocrlssor and its
operation, 8085 instruction cycle, machine cycle, T states, Addressing modes
in 8085, Introduction to g0g6.

Unit2Introduction To Assembly Language programming l0 Hrs.Assembly Language Programming Basics, classification of Instructions and
Addressing Mode, 8085 Instruction Sets, Assen-rbling, Executing and Debuggingthe Programs' Developing Counters and 'fime Delay Routines, Interfacing
Concepts

Unit 3 Basic Computer Architecture 4 Hrs.Introduction: History of computer architecture, overview of computer
organization, Memory Hierarchy and cache, organization of hard clisk.
Instruction Codes: Stored Program organization-Indirect Address, computer
Registers, common bus system, Instruction set, Timing and Control-lnstruction
Cycle



Program, Binary Micro program; Design of control Unit: Basic Requirement of
control unit, Structure of control Unit, Micro program Sequencer.

Unit 5 Central Processing Unit 10
General Register organization: control word, Stack organization
Instruction; Formats-Addressing Modes.
Data Transfer and Manipulation: Data Transfer Instructions, Datit
Manipulation Instructions, Arithmetic Instructions, Logical and Bit
Manipulation Instructions, Shift Instructions.
Program Control: Status Bit Conditions, Conditional Branch Instructions.
Subroutine call and Return, Program Interrupt, Types of Interruprs

Unit 6 Pipeline, Vector Processing and Multiprocessors 6 Hrs.
Parallel Processing, Pipeline Examples: Four Segment Instruction pipeline,Data
Dependency, Handling of Branch Instructions; Vector Prooessing: Vector
operations, Matrix Multiplication;

Laboratorv Works
8085 Assembly Language program
1. Multi byte Addition & Subtraction, Multi byte decimal additionL & subtraction.
2. Adder and substractor circuit.
3. Study of 8259 programmable interrupt controller - Development of interrupt

service routine.

4. Keyboard/display controller - Keyboard scan - blinking and rolling display.
5. Parallel data transfer

6. Study of Microcomputer development system.

Teaching methods
The general teaching pedagogy includes class lectures, group worl<s, case studies,
guest lectures, research work, project work, assignments (t.heoretical and
practical), tutorials and examinations (written and verbal). The teaching faculty
will determine the choice of teaching pedagogy as per the need of the topics.

Evaluation

Examination Scheme

Internal Assessment External Assessment

TotalTheory Practical Practical

20 20

(3 Hrs.)

60

(3 Hrs.)

IF,tvh CJ

100
r

8g,r o?Pfu t"rt/

Hrs.
ancl



Text Book
1. Morris Mano.M., Computer System architecture, PHI.

Reference Books

1. Hamacher.V.C.,Vranesic.Z.G and Zaky.S.G., "Computer

McGraw Hill, New York.
2. Hayes,"Computer System Architecture",Mc Graw Hill.

*r,

Organisation",

Vil
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Course Title: Data Structures and Algorithms (3 Cr.)
Course Code: CACS20I
Year/Semester: II/III
class Load: 6 Hrs. / week (Theory: 3 Hrs., practical: 3 Hrs.)

Course Description
This course includes fundamental concept of data structures such as stack, queue, list,
linked list, trees and graph; application of these data structures along with seyeral
algorithms.

Course Obiectives
The general objective of this course is to provide fundamental concepts of datar
structures, different algorithms and their implementation.

Course Contents
Unit I Introduction to data structure

Definition, Abstract Data Type, Impoftance of Data structure.

Unit 2 The Stack

2 Hrs.

Unit3 Queue 3Hrs.
Introduction, Queue as an ADT, Primitive Operations in Que:ue, Linear and
Circular Queue and Their Application, Enqueue and Dequeue, Priority Queue

Introduction, Stack

Evaluation of Infix,

Unit 4 List
Introduction, Static and

Queues as a List

Unit 5 Linked Lists

3 Hrs.
as an ADT, POP and PUSH Operation, Starck Application:
Postfix, and Prefix Expressions, Conversion of Expression.

2 Hrs.
Dynamic List Structure, Array Implemerrtation of Lists,

5 Hrs.
Introduction, Linked List as an ADT, Dynamic Implementation, Insertion &
Deletion of Node To and From a List, Insertion and Deletion After and Before
Nodes, Linked Stacks and Queues, Doubly Linked Lists and Its Arlvantages

Unit6 Recursion 4Hrs.
Introduction, Principle of Recursion, Recursion vs. Iteration, Recuusion Example:
ToH and Fibonacci Series, Applications of Recursion, Search rrer:

and Depth, Balanced Trees: AVL Balaneed Trees, Balancing r\J,gorithm, The
Huffman Algorithm, Game tree, B-Tree ,,))ii'.,., -ri' ,r' A

Unit 7 Trees 1l 5 Hrs.



Unit 8 Sorting
Introduction, Internal and External Sort, Insertion
Sort, Bubble and euick Sor1, Merge and Radix
Heap Sort as priority 

eueue, Efficiency of Sorting,

Unit 9 Searching

5 Hrs.
and Selection Sort, Exchange:
Sort, Shell Sort, Binary Sort,
Big 'O'Notation

Introduction to Search Technique; essential of search, Sequential search,
search, Tree search, General search tree, Hashing: Hash function and hashcollision resolution technique, Efficiency comparisons of crifferent
technique

5 Hrs.
Binary
tables,

search

5 Hrs.
WarsheLll's Algorithm,
Kruskerl's and Round-
Algorithm, Dijksrra,s

,;)

." 
^:ilq+-

i,r

Unit lOGraphs
Introduction, Graphs as an ADT, Transitive Closure,
Types of Graph, Graph Traversal and Spanning Forests,
Robin Algorithms, Shortest-path Algorithm, Greedy
Algorithm

Unit llAlgorithms
Deterministic and

Series and parallel

5 Hrs.
Non-deterministic Argorithm, Divide and conquer Argorithm,
Algorithm, Heuristic and Approximate AlgorithLms

Laboratory Works
There shall be l0 lab exercises based on C or Java
1. Implementations of different operations related to stack2' Implementations of different operations related to linear and circular queues3' Solutions of ToH and Fibonacci Series using Recursion
4' Implementations of different operations related to linked list: si,gly and

doubly linked
5' Implementation of trees: AVL trees, Balancing of AVL
6. Implementation of Merge sort
7 ' Implementation of different searching technique: sequential, Tree and Binary8. Implementation of Graphs: Graph traversals
9. Implementation of Hashing
10. Implementations of Heap

Teachins Methods
The general teaching pedagogy incrudes class lectures, group disc:ussions, case
studies, guest lectures. rqsearch work, project work, assignments (theoretical and
practical), and examinations (urlitten and verbal), depending upon the nature of
the topics. The teaching facultf will determine rhe choice of teaching pedagogy
as per the need of the topics. . 

r 
i 
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Examination Scheme

Internal Assessment Exter nal Assessment

TotalTheorv Practical Thec ry Practical

20 20

(3 Hrs.)
60

(3 hrr )

100
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Course Title: probability & Statistics (3 Cr.)
Course Code: CACS202
Year/Semester: II/III
class Load: 5 Hrs. / week (Theory: 3 Hrs, Tutoriar: I Hr., practic:rr: 1 Hr.)

Co-urse 9on,te,nt!
ULrt_t Introduction to Statistics

Meaning. Scope a,d Limitations of statistics. Types and Sotuces
Methods and probrems of coflection of primary a,d secondary D.ta.

3 Hrs.
of Data,

Unit 2 Descriptive Statistics 
6 Hrs.

Measure of Central Tendency (Arithmetic Mean, Median, peulition Values,
Mode); Measure of Dispersion (Absolute and Relative Measures: llange, euartileDeviation, Mean Deviation, Standard Deviation, and Coefficient oIvariation)

Unit 3 Correlation and Regression Analysis 6 Hrs.Correlation: Def-rnition, Scatter diagram, Karl pearson,s coeflicient of
correlatiorr. Numerical problems for determination of Correlatio, Cloefficients.
Regression: Definition. Dependent and Independent variables, Least Square
method only, Numerical problerns.

Unit4Probability gHrs.
Deflnition of Probability, 'rwo basic Laws of probability( u,ithout proof),
conditional Probability; Probability Distributions (Binomial, poisson and
Normal); simple numerical problems.

Unit 5 Sample Survey 6 Hrs.
concept of population and Sample; Needs of Sarnpling; censuses and Sample
Survey; Basic Concept of Sarnplin g: Organizational Aspect of Sermple Survey;
Questionnaire Design; Sample Selection and Determination of Sarnple Size;
Sampling and Non Sampling Ufuq.qf

..: trl A

Unit6SampleSurveyMethodsn:il ',rlr," '' ; t I0Hrs.
Types of Sampling; Sirnple Random Sffing with and withoirt. {eplacement;

Course Description
This course covers basic concept of statistics, measurement of r;entral tendenol,,correlation & regression analysis, probability, sample survey, sample surve.y
methods and design of experiment. These topics are essential tools for research.

Course Obiective
The general ob.iectives of this course are to provide l.undamental concept ol.
Statistics' Probability, Sample Survey and their applications in thLe area of Social
Science and Cornputer Application.



Stratifled Random Sampling; Ratio and Regression Method o1'Estimation under
Simple and Stratified Random Sampling; Systematic Sampling: cluster
Sarnpli,g; Multistage Sampring; probability proportion to Size Sampli,g (pps).
Estimation of Population'rotar and its variance. Sampring Distributionrlr,'*r, r;
and Related Problems.

Unit TDesign of Experiment
Concept of Analysis of Variance (ANOVA), F
Linear Model in ANOVA, Analysis of One Way,
m observations per cell) in Fixed Effect Model.

Laboratory Works
Techniques for using the computer as a tool in the analysis of statistical problems
will be introduced. spss s.ftware should be used fbr data analysis

Teachine Ntethods

The general teaching pedagogy includes class lectures, group discussions, case
studies, guest lectures, research work, project work, assignments (theoretical and
practical), and examinations (written and verbal), depending upon the nature of'
the topics. The teaching faculty will determine the choice of teaching pedagogy
as per the need of the topics.

Evaluation

Text Books
l. Mukhopadhyay P., "Theory and Method,s of survey sampling,,, prentice Hall of

India, New Delhi, 1998.

2. Sheldon M. Ross, "Introduction to Probability and Statistics for Engineers and
Scientists", 3'd Edition, India, s, 2005.

6 Hrs.
-Statistic and its Distribution,
Two Way Clasrsification (l ancl

Reference Books
l. Cochran W.G., "sampling

New York, 1977.

Techniques",

)

,;

Wiley "and Sons, Inc.on, John

Examination Scheme

Internal Assessment External Assessment

.Sr.i



Z. Hoggg & Tanis, "ProbabiLity and Statistical lnference",6th edition' First India.

Reprint,2002

3. Montgomery Douglas c.,"Design and Analysis of Experiments" ' 5th edition' John

Wiley & Sons Inc.,2001'

4. Upadhayay, H. P., Paudel, K.C & et a|,,,Elements of Busines:s. Mathematics'',,

Pinnacle Publication.

&'(
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Course Title: System Analysis and Design (3 Cr')

Course Code: CACS203

Year/Semester: II/III
Class Load: 4 Hrs. / Week (Theory: 3 Hrs, Tutorial: 1 Hr')

Course DescriPtion
This c,ourse mainly focuses on different aspect of system analysis and

as foundation, planning, analysis, design, implementation and mai

Course Obiectives
The general objective of this course is to provide concepts related to ir

systerns development in a systematic approach including foundations

analyrsis, design, implementation and maintenance'

Course Contents

Unit 1 System Development Fundamentals

a. The Systems Development Environment

Introduction, Modern Approach of System Analysis and Design, I

System and its Type, Developing Information Systems and

Development Life Cycle, The Heart of the Systems Development P

Traditional Waterfall SDLC, Approaches for Improving Deve

Tools, Rapid Application Development, Service-Oriented Archi

Methodologies, eXtreme Programming, object- oriented Analysis

b. The Origins of Software

Introriuction, System Acquisition, Reuse

c. M:lnaging the Information Systems Project

IntrorJuction, Managing Information Systems Project, Re

Sche,Culing Project Plans, Using Project Management Software

Unit 2 Planning
a. System Development Projects: Identification and Selection

Introduction, Identifying and Selecting Systems Development Proj

and Information Systems Planning

b. S1'stem Development Projects: Initiation and Planning

Introduction, Initiating and Planning Systems Development Projects

Initiating and Planning IS Development Projects, Assessing Project

Builrting and Reviewing the Baseline Project Plan

Unit 3 Analysis
a. S1,51gm Requirements
Introduction, Performing Requi

Requirements, Radical Methods

l,'

nation,

Determining Requirementsl;. Contem $ethods
Efor DeErmining

.6/

formation

planning,

9 Hrs.

rmation
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ure, Agile
Design

ng and

7 Hrs.

Corporate

Process of
Feasibility,

,tr\9
13 Hrs.
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uirements,



Requirements Management Tools, Requirements

Methodologies

b. System Process Requirements
Intro,Cuction, Process Modeling, Data Flow Diagramming Mechanics,

Flow Diagramming in the Analysis Process, Modeling Logic wit
Tables

c. System Data Requirements
Introduction, Conceptual Data Modeling, Gathering Information for
Data Modeling, Introduction to E-R Modeling, Conceptual Data

the E-R Model, Representing Super-types and Sub-types, Business Ru
Packaged Conceptual Data Models - Database Patterns

Unit 4 Design

a. Designing Databases

Unit 5 Implementation and Maintenance
a. System Implementation

Teachins Methods
The general teaching

studies, guest lectures,

Introduction, Database Design, Relational Database Model,
Transforming E-R Diagrams into Relations, Merging Relations,

and Database Design, Designing Fields, Designing Physical Tables

b. Designing Forms and Reports

Intro,Cuction, Designing Forms and Reports, Formatting Forms

Assessing Usability
c. Designing Interfaces and Dialogues
Introduction, Designing Interfaces and Dialogues, Interaction
Devices, Designing Interfaces and Dialogues in Graphical Envi

Introduction, System Implementation, Software Application Testing,
Documenting the System, Training and Supporting Users, Organizati
in Systems Implementation

b. System Maintenance
Introduction, Maintaining Information Systems, Conducting
Maintenance

pedagogy includes class lectures, group di
work, project work, assignments (

practical), and examinations ($

the topics. The teaching faculty
as per the need of the topics;
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Examination Scheme

Internal Assessment External Assessment

TotalTheory Practical Theory Practical

40 60

(3 Hrs.)

100

Evaluation

Text Book
1. Jeffrey A. Hoffer, Joey George, Joe Valacich, "Modern Systems Analysis and

Design",6/E, Prentice Hall India.

Reference Brook

2. Jeffery Whitten, Lonnie

7/E, McGraw-Hill

Bentley,



Course Title: Object Oriented Programming in Java (3 Cr')

Course Code: CACS204

Year/Semester: II/III
Class Load: 6 Hrs. / Week (Theory: 3 Hrs, Tutorial: l, Practical: 2 Hrs.)

Course Description
This c,ourse covers preliminary concepts of object-oriented approach in

with basic skills using Java. Control structutes, Classes, methods

passirrg and iteration; graphical user interface basics Prog

documentation style.

Course Obiectives
The general objectives of this course are to provide fundamental

Objec,t Oriented Programming and make students familiar with Java

and its applications.

Course Contents

Unit I Introduction to Java

Definition, History of Java, The Internet and Java's Place in IT, Appli

Applets, Java virtual Machine, Byte code- not an Executable code,

oriented vs. object-oriented Programming, compiling and Runni

Program, Setting up your Computer for Java Environment, Writing

Compiling, Interpreting and Running the Program, Handling Common

Unit 2 Tokens, Expressions and Control Structures

Primi.tive Data Types: Integers, Floating-Point types, Characters, Bool

Defirred Data Types, Declarations, Constants, Identifiers, Lite

Conversion and Casting, Variables: Variable Dehnition and

Defaglt Variable Initializations; Command-Line Arguments,

Prim:itive Data Types, Comment Syntax, Garbage Collection,

Using Operators: Arithmetic, Bitwise, Relational, Logical,

Conditional, Shift, Ternary, Auto-increment and A
Control Statements(Branching: if, switch; Looping: while,

Jumpring statements: break, continue and return)

Unit 3 Object Oriented Programming Concepts

Fundamentals of Classes: A Simple Class, Creating Class I

methods to a class, Calling

Using 'this' keyword, Const

constructors, More on method.s:

Methods that Return Values,

Recursion; Nested and Inner

programming

argument

ming and

pts of
ironment

2 Hrs.
ions and
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Program,

5 Hrs.
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ls, Type
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Unit 4 Inheritance & Packaging

Inheritance: Using 'extends' keyword, Subclasses and Su

keyword usage, Overriding Methods, Dynamic Method Dispatch;

class, Abstract and Final Classes, Packages: Defining a Package, I

Package: Access Control; Interfaces: Defining an Interface, Implem

applying interfaces.

Unit 5 Handling Error/Exceptions
Basic Exceptions, Proper use of exceptions, User defined Exceptions

Exception: try, catch; Throwing and re-throwing: throw, throws; Cl

using the finally clause.

Unit 6 Handling Strings
Creation, Concatenation and Conversion of a String, Changing Case,

Extraction, String Comparison, Searching Strings, Modifying Strin

Buffer:.

Unit 7 Threads
Create/Instantiate/Start New Threads: Extending java.lang.Thread, Im

java.lang.Runnable Interface; Understand Thread Execution, Thread

SynctLronization, Inter-Thread Communication, Deadlock

Unit 8 I/O and Streams
java.io package, Files and directories, Streams:

Strearns; Reading/Writing Console Input/Output,

Serialization Interface. Serialization & Deseriali zalion.

Byte Streams and

Reading and Writi

Unit 9 Understanding Core Packages

Using, java.lang Package: java.lang.Math, Wrapper classes and

methods (Number, Double, Float; Integer, Byte; Short, Long;

Sssls,an)i Using java.util package: Core classes (Vector, Stack,

Hashtable, Enumerations, Random Number Generation).

Unit lOHolding Collection of Data

Arrays And Collection Classes/Interfaces, Map/List/Set Implementa

Interface, List Interface, Set Interface, Collection Classes: Array

List, Hash Set and Tree Set; Accessing Collections/Use of
ComJrarator.

Unit 11Java Applications;.---'-- --r-r--------

About AWT & Swing, About JFrame ({'top level window in Swi

components (Jlabel. About text componefi Jjke JTextField. JBd
t:-" ,FI I --.Handling in Swing Applications, Layout Manageinent using'Flow La'

Layout, Grid Layout, Using JPpgel, Choice componerygJike JCheck
'; 1. - ,/ /

,*lmudio

3 Hrs.

'supef'

Object

nga
and

2 Hrs.
Catching

ing up

2 Hrs.

3 Hrs.
nting

Priorities,

2 Hrs.
Character

files, The
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Iterator,
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Evaluation

Button, Borders components, JCombo Box & its events, Jlist & its
MVC patterns, Key & Mouse Event Handling, Menus in swing,

Dialog boxes in swing, JTable for Displaying Data in Tabular form,

JDesktop Pane & Jlnternal Frame, Using IDE like Netbeans, J

building java applications using Drag & Drop), Adapter classes

with
'ext Area,

DI using

uilder for

1Hr.
Applet

2 Hrs.
Data with

Unit l2lntroduction to Java Applets
Definition, Applet lifecycle methods, Build a simple applet, Usi

Viewer, Adding Controls: Animation Concepts.

Unit l3Database Programming using JDBC
Using Connection, Statement & Result Set Interfaces for Manipu

the Databases

Laboratory Works
Laboratory works should be done covering all the topics listed above a small

Projectproject work should be carried out using the concept learnt in this co

should be assigned on Individual Basis.

Teachins Methods

The general teaching pedagogy includes class lectures, group di

studies, guest lectures, research work, project work, assignments ( retical and

practical), and examinations (written and verbal), depending upon nature of
pedagogythe topics. The teaching faculty will determine the choice of teac

as per the need of the topics.

Examination Scheme

Internal Assessment External Assessment

TotalTheory Practical Theory Practical

20 20

(3 Hrs.)

60

(3 hrs.)

100

Text Books

Edition,



Reference Books

1. Bruce Eckel, "Thinking in Java",4'h Edition, Prentice Ha11,2006, ISBN: 0-

13-187248-6

2. Ca.y Horstmann and Gtazy Cornell, "Core Java Volume l-Fundamentols"'

Ninth Edition, Prentice Hdl|, 20 12, ISBN : 97 8-0 1 3 708 1 899

3. E. Balagurusamy, ,,Programming with Java: A Primer", 4th Edition, Tata

McGraw Hill Publication, India,



Course Title: Web Technology (3 Cr.)
Course Code: CACS205
YearlSemester: II/III
Class Load: 6 Hrs. / Week (Theory: 3 Hrs, practical: 3 Hrs.)

such as HTML,
server side iss

Course Obiectives

pts of

Hrs.
cture

List

form data.

Sty'le Sheets: Definition. Impoqlance.-Different Approaches
Using Mlulriple Approaches. rhtir{flto Styre Intormation
Setting up Style Infornlation, Usi.n!. the <LINK>Tag,
Information, using <sryLE>Tag, Inline stsb Information.
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4

Em

Style

Q..pu.u
bedded

4%-or,

_>E
r\

-,6 hs)'^€

Course Description
This course covers different aspect of web technology
of web technology, crient tier, server tier and advanced

The general objectives of this course are to provide fundamental
Internet, Web Technology and Web programming.

Course Contents
Unit I HTML and CSS

HTM[, Basic: HTML Tag Reference, Global Attributes, Document,
Tags, liormatting Tags, Text Lever Formatting, Block Level Format
Tags, Flyperlink Tags, Executable Content Tags.
Image & Imagemaps: Introduction, Client_Side Imagemaps,
Imagenraps, Using Server-Side and crient-Side Imagempas Together, AText for Imagemaps.

Tablesr Introduction To HTML Tables and Their structure, The Tat
Alignment, Aligning Entire Tabre, Alignment within a Row, Arignment. t, r rrr6rurrvrltcell, A'ttributes, content Summary, Background color, Adding a

::1i,:r",1: 
*.,"1,j,19t:*: Border, Spacing within a cell, Spacing bet

tion,

cells, Spanning Multiple Rows or columns, Erements that can be pl
Table, l'able Sections and column properties, Tables as a Design Tool.

the

Frames: Introduction to Frames, Applications, Frames docume , The<FRAMESET> tag, Nesting <FRAMESET> tag, placing content in fi es withthe <FRAME>Tag, Targeting named Frames, Creating Floating Flng UsingHidden llrames.
Forms: Creating Forms, The <FORM> tag, Named Input fields, The <I PUT>
tag, Multiple lines text windows, Drop Down and List Bor.r, Hidden, T .t, Text

Select,
Area, Pa'ssword, File upload, Button, Submit, Reset, Radio, checkbox
option, Forms and Scripting, Action Buttons, Labeling input fires,
related fields, Disabled and read-only fields, Form field event handlers,

ng

assing

.Side

lve

Tags,

within a

lna

)

File,

Style



Unit 2 Issue of Web TechnologY

Architectural Issues of web Layer, Tier Technology: 2-Tier,3-Tier and

Unit 3 The Client Tier
Repres.onting Content; Introduction to XML; Elements and Attributes;

Writing XML; Namespaces; Schema: Simple Types and Complex T

Attributes,DefaultandFixedValues'Facets'UseofPattern
Indicators(All, Choice, Sequences), Occurrence Indicators ( l
Minocr:urs), DTD: lnternal Declaration, Private External Declarati

External Declaration, Defining Elements and Attributes; XSL/XSL

Xquery; SAX;DOM , Creating XML Parser'

Unit 4 The Server Tier
WebServerConcept,CreatingDynamicContent,UsingControlFlow
Dynanric Content Generation, Sessions and State, Error Handling, A

Web Application, Using Tag Libraries' Writing Tag Libraries'

Unit 5 Introduction to Advanced Server Side Issues

Database Connectivity; Creating an SQL statement: Select, Insert, U

Delete; Authentication: Anonymous Access, Authentication by IP a<

Domain, Integrated Windows Authentication; Cookies; File Handl

Handling

Laboratory Works
Laboratory works should be done covering all the topics listed above

project work should be canied out using the concept learnt in this

should be assigned on individual basis'

Teachins Methods.ffir**l 
teaching pedagogy includes class lectures, group works,

guest lectures, research work, project work, assignments (theo

practical), tutorials and examinations (written and verbal). The

will determine the choice of teaching pedagogy as per the need of the

Evaluation

Examination Scheme

Internal Assessment External Assessment

Total

I

Theory . f,heory
.i:ll
,l 

.'

Practical

20 6.0
' l.

(3 Hrs.)

20

(3 Hrs.) i
I 00

Ia t"
"');/l-,4,o 

-,.j,.. -'', .:,.'%',,
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ules for

XSD

Order

.occurs,

, Public

; Xpath;

8 Hrs.
Control

itecting

9 Hrs.

, and
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Project

studies,

ical and

ng faculty

Practical



Text Books

-1. 
Harvey M. Deitel, Paul J. Deitel & Abbey Deitel, "lnternet and World

How to program,,,5,h Edition, Pearson Education, 2012,ISBN: 9780273

2. Thomas A. Powell, "HTML & CSS. The Complete Reference", McG

Fifth Ertition, 2010, ISBN: 978-0-07-174170-5

Reference Books

1. Matt J. Crouch, "ASP.NET and YB.NET Web Programmlng", Pearson

Asia, 2002

2. Rahul Banerjee, ,'lnternetworking Technologies", Prentice-Hall of I

Fourth Edition, 2000

3. Thoma.s A. Powell, "Web Design: The Complete Reference"'Tata

Seconcl Edition, 2002

Web:

64021

Hill,

Limited,

raw Hill,



Course Title: Operating System (3 Cr')

Course Code: CACS251

Year/Semester: II/IV
class Load: 6 Hrs. / week (Theory: 3 Hrs, Tutorial: 1, Practical: 2 Hrs')

Course DescriPtion
This c.urse includes the topics that help students understand operating

and it's functionality along with its types'

Course Obiec:tives

The general objectives

and interface with the

smoothlY.

of this subject are to provide the basic feature

hardware and application software to run the

Course Contents

Unit I Introduction to Operating System

History, introduction and Generation of operating system, objectives

Manal3er and Extended Machine), Types of Operating system' F

OPerating sYstem.

Unit 2 Operating SYstem Structure

Introd.uction, Layered System, Kernel' Types of Kernel

KernelandMicro/Exo-Kernel),Client.ServerModel,Virtual

Unit 3 Process Management

Process Corrceptrl3 Hrs.): Definitions of Process' The Process M

States, Process State Transition, The Process Control Block'

Proce,sses (Creation, Termination, Hierarchies' Implementation)'

Processes, System Calls (Process Management' File mana

Management).

to-one Model, one-to-one Model, Many-to Many Model).

Inter-Process communication and Synchronization(6 Hrs'): I

Race condition, critical Regions, Avoiding critical Region: Mutua

And Serializability; Mutual Exclusion Conditions, Proposals for

Threads(1Hr):DefinitionsofThreads,TypesofThreadProcess
Multithreaded Process), Benefits of Multithread, Multithreading Mc

Mutual Exclusion: Disabliri[ Iqlauupts' Lock variable' strict

(Petcrson's Solution), The TSL 1p5ffiption, Sleep and 
-Wakeul'lyp'

Exclusion (Semaphor., Mo't itort: Mtbtp Message Passing',Boun

Serializability: Locking PrQt.ocols tfid. f-+" 
-Stamp ":t::i1tt !problems (Dining Philosoghpfs Problems;'The Readers and w.;jters P

Sleeping Barber's Problem)"ti ,. ' 4 -.--,,, ,, .\,/ ,',i,4A,";r-- .,:.,V 
"

lem, The

Machi s, Shell.

(Monoli

function
puter

2 Hrs.
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tion of

2 Hrs.

iclMacro

15 Hrs.
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Achieving
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Buffer),
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Unit 5

Process Scheduling(S Hrs): Basic Concept, Type of Scheduling (Preemptive

Scheduting, Nonpreemptive Scheduling, Batch, Interactive, Real Time

Scheduting), Scheduling Criteria or Performance Analysis, Scheduling Algorithm

(Round-Robin, First Come First Served, Shortest-Job- First, Shortest Process

Next, Shorlest Remaining Time Next, Real Time, Priority Fair Share,

Guaranteed, Lottery Scheduling, HRN, Multiple Queue, Multilevel Feedback

Queue); Some Numerical Examples on Scheduling.

Unit 4 Deadlocks 4 Hrs.

System Model, System Resources: Preemptable and Non-Preemptable;

ConditiLons for Resource Deadlocks, Deadlock Modeling, The OSTRICH

Algorithm, Method of Handling Deadlocks. Deadlock Prevention, Deadlock

AvoidaLnce:Banker's Algorithm, Deadlock Detection: Resource Allocation

Graph, Recovery from Deadlock.

Memory Management 7 Hrs'

Basic Memory Management (3 Hrs.): Introduction, Memory Hierarchy, Logical

Versus Physical Address Space, Memory Management with Swapping: Memory

Management with Bitmaps and with Linked List; Memory Management without

Swapping, Contiguous-Memory Allocation: Memory Protection, Memory

Allocation, Fragmentation (Inter Fragmentation and External Fragmentation);

Non-Contigllous Memory Allocation, Fixed Partitioning Vs' Variable

Partitioning, Relocation and Protection, Coalescing and Compaction.

Virtual Memory (4 Hours): Background, Paging, Structure of Page Table:

Hierarchical Page Table, Hashed Page Table, Inverted Page Table, Shared Page

Table; Block Mapping vs. Direct Mapping, Demand Paging, Page Replacement

and Page Faults, Page Replacement Algorithms: FIFO,OPR,LRU, SCP; Some

Numerical Examples on Page Replacement, Thrashing, Segmentation,

Segmentation With Paging.

Unit6 Input/ Output Device Management 4 Hrs'

Principle of I/O Hardware: I/O Devices, Device Controllers, Memory Mapped

I/O, Direct Memory Access; Principle of I/O Software: Goals of I/O Software,

Program I/O, Interrupt -Driven I/o, I/O Using DMA; I/O Software Layers:

Interrupts Handler, Device Drivers, Device Independent I/O Software' User -

Space I/O Software; Disk: Disk Hardware; Disk Scheduling: Seek Time, Rational

Delay, Transfer Time; Disk Scheduling Algorithms: FCFS Scheduling, ssTF

Schedluling, scAN Scheduling, c-scAN Scheduling, Lock Scheduling

2 Hrs.

File Cloncept: File Namingjfi.le St File Type, File .A.ccesl, $.le 
Attributes,

tries: Single-Level DirectorY Systems,

ames, Direbtory OPeration; Access
a- - J I

il./t/

File System Interface MUnit 7

File Operation and File Descriptors;



Methods: Sequential, Direct; Protection: Types of Access, Access Control List,
Access Control Matrix

Unit 8 Security Management 3 Hrs.
Introdur;tion, Security Problems, User Authentication: Passwords, password
VulneraLbilities, Encrypted password, One Time Password and Biometrics
password; User Authorization, Program Threats: Trojan Horse, Trap Door, Stack
and Bulfer Overflow; System Threats: Worms, Viruses, Denial of Services.

Unit 9 Distributed Operating System 4 Hrs.
Introduction, Advantages of Distributed System over Centralized System,
Advantages of Distributed System over Independent PCs, Disadvantages of
DistribuLted System, Hardware and Software Concepts, Communication in
DistribuLted Systems, Message Passing, Remote Procedure Call, Process in
DistribuLtion System, Clock Synchronization.

Unit l0 Case Study 2 Hrs.
DOS and Windows Operating System, Unix Operating System, Linux Operating
System

Laboratory Works
Lab wor:ks should be done covering all the topics listed above and a small project
work should be carried out using the concept learnt in this course. Project should
be assigned on Individual Basis.

Teaching Methods
The gerLeral teaching pedagogy includes class lectures, group discussions, case

studies, guest lectures, research work, project work, assignments (theoretical and
practical), and examinations (written and verbal), depending upon the nature of
the topics. The teaching faculty will determine the choice of teaching pedagogy

as per the need of the topics.

Evaluation

Examination Scheme

Internal Assessment External Assessment

TotalTheory Practical;
.,)

Theory

M#
Practical

20 m.
(3 Hrs.)

60

(3 Hrs.)
1

1{o-t*
l$,

qr*



Text Books

1. Andrew S. Tanenbaum,"Modern Operating System 6/e", PHI, 201lll2

2. Silberschatz, P.B' Galvin, G. Gagne, "Operating System Concepts

India, 2014 ISBN : 9788126520510

Reference Books
1. Andrew S. Tanenba:Uirr^."Distributed operating system", Pearson

2. D M Dhamdhere, "system Programming and operating system",Tata

HiIl,2009
3. P. Pal Choudhury,"operating systems Principles and Design", PfiI,

i{
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Course Title: Numerical Methods (3 Cr.)
Course Code: CACS252
Year/Semester:: II/IV
class Load: 6 Hrs. / week (Theory: 3 Hrs, Tutoriar: r, practicar: 2 Hrs.)

Course Description
This oourse covers solution of nonrinear equations, interpola
approximation, numerical differentiation and integration and solution
algebraic equation, ordinary differential equations and partial di
equations. It provides knowledge for numerical analvsis.

Course Obiectives
The general objectives of this
theory of numerical analysis for
solutiorr of ordinary and partial
and integration.

subject are to make students familiar
solving algebraic and transcendental
differential equations, numerical di

Course Contents
Unit I Solution of Nonlinear Equations

Introduction, Types of Equation, Errors in computing, The Bisection
The Method of False position, Newton- Raphson Method, Solution of s
Nonlinear Equation, Fixed point Iteration and convergence

Unit 2 Interpolation and Approximation
Introduction, Errors in polynomial Interpolation, Lagrange,s pol
Newton's Interpolation using Difference and Divided Differences, cul
Interpolation, Least Squares Method for Linear and Non-linear Data.

Unit 3 Numerical Differentiation and Integration
Introducrrion to Numerical Differentiation, Newton,s Differentiation
Numerical Integration (Trapezoidal Rule, Simpson's 1/3 rure, 3/g rule); R
Integration; Numerical Double Integration.

Unit 4 Solution of Linear Algebraic Equations
Review.f the existence of solutions and properties of matrices. consi
Linear S'ystem of Equations, Gaussian Elimination Method, Gauss
Method, Inverse of matrix using Gauss Elimination Method,
factorization, Iterative Methods(Jacobi & Gauss-Seidel Iteration
Method.

Unit 5 Solution of Ordinary Differential Ec tions
Introduction to Differential Equatic tial

and

Value Problerq,,

Its Accuracy, fI
",t'"' lLl''''(i':.. ... \.r' r-'

Method, Picard's Method, puler's Me eun's

Series

and

f linear

ntial

ith the

uations,

iation

10 Hrs.
ethod;

stem of

8 Hrs.
ials,

Spline

5 Hrs.
ulas,

berg

Hrs.
y of a
ordan

of
Power

Hrs.
Taylor



Runge-Kutta Methods' Solution of Higher Order Equations'

Problems, Shooting Method and its Algorithm'

Unit 6 Solution of Partial Differential Equations

Introduction to Parlial Differential Equations, Deriving Difl

Laplacian Equation and Poisson's Equation'

Laboratorv Workslf,orY YV ur nr 
-:rr ^^.^^':'+ ^f nrnorr I testing of

;;*utor, works will consist of program development anc

ffi loisl i,i,"to o, 
",t 

o,,, N umeri cal 
*''.tT':-"t"y] ::, i"* ^ l;l;;r*' ;;;;;r, ordinary and partiat Differential Equations

Teachins Methods
Thegeneralteachingpedagogyincludesclasslectures,groupdisc
studitls,guestiecturts,rtseu"hwork'projectwork'assignments(tt
practical), and examinations (written and verbal)' depending upon tI

thetopics.Theteachingfacultywilldeterminethechoiceofteachin

C++Builder.

as per the need of the toPics'

Evaluation

Text Books

l.C.F.GeraldandP'o'Wheat|ey,,,AppliedNumericalAnalysis,',
Addison Wesley Publishing Company' New York

2.S.SSastry,,,lntroductiontoMethodsofNumericalAnalysis",-Prent
India

ical
r85

+16
t

Hall

Value

linear

, Linear
ngCor

case

ical and

nature of
pedagogY

ical ReciPes in C 1't Edition,



3.

4.

S. Yakwitz and F. Szidarovszky."An Introduction to Numerical Computations",
2'd Edition, Macmillan Publishing Co.. New York.
S.S. Sas;try,"Engineering Mathematics Volume two", Prentice-Hall of India.

.a,1



Course Title: Software Engineering (3 Cr.)
Course Code: CACS253
YearlSemester: IIIIV
Class Load: 4 Hrs. / Week (Theory: 3 Hrs, Tutorial: l)

Course Description
This course includes the topics that provide fundamental concept and standard ofsoftware engineering so that students will be abre to develop software and,lorhandle software project using the global standard of software.

Course Obiectives

This course is designed to provide the students with the basic competenciesrequired to identify requirements, documents the system design and maintain adeveloped system' It presumes a general understanding of computers andprogramming which are covered in the first and second semester of the degree.

Course Contents
Unitl lntroduction 

4 Hrs.Definition of Software, Type of Software, Characteristic of Software, Attributesof Good Software, Definition of Software Engineering, Software Engineeringcosts' Key Challenges that Software Engineering Facing, System Engineering
and Softr,vare Engineering, professional practice.

Unit 2 Software Development process Model B Hrs.Software Process, Software Process Model: The waterfall Model, Evolutionary
Development, component-Based Software Engineering (cBSE); process
Iteration: Incremental Delivery, Spiral Development; Rapid Software
Development: Agile Methods, Extreme programming, Rapid Application
Development, Software prototyping; Rationar unified process (RUp), computer
Aided Soilware Engineering (GASE): overview of CASE Approach,
Classification of CASE tools.

Unit 3 Software Requirement Analysis and Specification 10 Hrs.
System and Software Requirements, Type of Software Requirements: Functional
and Non-Functional Requirements, Domain Requirements, User Requirements;
Elicitation and Analysis of Requirements: overview of Techniques, view points,
Interviewing, Scenarios, Use-case, Ethnography, Requirement varidation,
Requirement Specifi cation, Feasibility.

N
Unit 4 Software Design

10 hrs.
Design c.ncept: Abstraction, Atscfritecture, patterns, Modurarily, colr.rion,(-nrr^li-^. T'^f^-,^^^ri ^ -- rr. r' ACoupling; Information Hiding, functional Independen.., ," n.nn.r.r,,I

Architectur:al Desisg-Repository.Model, client server Model, Layered rr,loa.t,
Modu I ar o..orpo Jiffir*o." jJral Design Using ,fr.thoa., Ur.,;rllocqoym Stryctg1ed,.]



Interfac,o Design: Human-Computer Interaction, Information P

Interfac,: Evaluation; Design Notation.

Unit 5 Coding
Programming Language and Development Tools, Selecting Lan
Tools, Good Programming Practices

Unit 6 Software Testing and Quality Assurance
Verification and Validation, Techniques of Testing: Black-box and

Testing, Inspections; Level of Testing: Unit Testing, Integration
Interfacr: Testing, System Testing, Alpha and Beta Testing, Regression

Design of Test Cases, Quality Management Activities, Product and

Quality, Standards: ISO9000, Capability Maturity Model (CMM);

Unit 7 Software Maintenance
Evolving Nature of Software, Different Types of Maintenance:

Software Adaptation, Functionality Addition or Modification;
Prediction, Re-Engineering, Configuration Management (CM):
CM, Confi guration Items, Versioning ;

Unit 8 Managing Software Projects
Needs flcr the Proper Management of Software

Project Planning, Estimating Costs, Project

Managing People;

Teachins Methods

Projects, Management A
Scheduling, Risk

The general teaching pedagogy includes class lectures, group di
studies, guest lectures, research work, project work, assignments (theo

practicall), and examinations (written and verbal), depending upon the

the topir;s. The teaching faculty will determine the choice of teaching

as per the need of the topics.

Evaluation

Examination Scheme

Internal Assessment External Assessment Total

Theorv Practical
,.' ro',
"1,'i

Practical

10040

:\

qh ,a, ,/' , \/w ,,n/

Fault

Mai

Im

2 Hrs.
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6 Hrs.
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'esting;
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3 Hrs.
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gv

2 Hrs.

60. :_....F
(3 Hrg$



Text Book
1 . Roger s. Pressman , "software Engineering; A practitioner's approach,,, 6th

Edition, McGraw Hill Intemational edition. 2005

Reference Books
1. Ali Behforooz and Frederick J. Hudson, "Funrlamentals of sofnuare

Engineering", OUP, I 996
2. Ian Sonrmerville, "sofrware Engineering",9tt' Edition, Addison-wesley, zolo,

ISBN: t)78-0137035151

3. Pankaj Jalote, "An Integrated Approach to so/tware Enginee^ring,,, 2rd Editi
Springer, 1997 

r'LccEIutYot .LPptuuLtt tu DuJtwure 'Lngtneertng , z -troltlon,

,\ -,- fi ,t,.,ffi 'rY|



Course Title: lscripting Language (3 Cr.)

Course Code: CACS254

Year/Semester: II/IV
Class Load: 6 Hrs. / Week (Theory: 3 Hrs, Practical: 3 Hrs')

Course Description
This cc,urse includes

language (client side

students can develoP

Course Obiectives
The general objectives of this course

server side script programming and

JavaScript and PHP respectively along'

Course Contents

Unit I Ctient Side ScriPting

JavaSr:ript: Introduction, Need of Client Side Scripting Language, F

and Coding Conventions, JavaScript Files, Comments, Embedding Jav

HTML, Using Script Tag, NoScript Tag, Operators, Control

and For Each Loop, Defining and Invoking Functions, Built in O

Objects, Interacting With The Browser, Windows & Frames, Docu

Model, Event Handling, Forms, Cookies, Handling Regular Exp

Side Validations.

Unit 2 Server Side Scripting with Database Connectivity

PHP(S Hrs.): Introduction to Server Side Scripting Language, PHP in

Basic PHP Syntax, Comments in PHP, Variables, PHP O

Structures(lf else, switch, all loops), Arrays, For Each Loop, Functi

Handling, PHP $-GET, PHP $-POST, PHP $-REQUEST, PHP date 0
pHp include File, File Handling, File Uploading, PHP Sessions, Sendi

PHP Clookies.

MySQL(7 Hrs.): Introduction to MySQL, PHP MySQL Connect to a

Closing a Connection, MySQL Data Types, MySQL Insert, MyS

MySQTL Where Clause, MySQL Delete, MySQL Update, MySQL

Functions(sum, avg, count etc); MySQL Order by and Group by C

Subqueries, MySQL Joins,

Exception Handlingg,,

i,.

Unit 3 Advanced Server Side S'cripJig
Object Oriented P,4ogramniif,(^

Using properties and

both theoretical as well as practical knowledge o

& server side) along with database connectivi

more effective and efficient web based application

are to provide fundamental

client side script Programmi
with database connectivity.

in PHP: Classes and Objects, De ining and

Method

scripting
So that

of
uslng

15 Hrs.
lng

cript in
Array

Date

Object

n, Client

15 Hrs.
duction,

Control

Form

Function,

g Emails,

atabase,

L Select,

ggregate

, MYSQL

15 Hrs.

onstructors and Destnlctor

nce, Polymorphism, Sdatic
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mbets,Oveniding, Encapsu[a1ion,



AJAX(,{.synchronous JavaScript and XML): Using PHP, Using

MySQL

PHP +

jQuery: Playing With Elements, Hiding and Unhiding Images, Jquery U
JOOMLA: Introduction To CMS, Installation, Handling Joomla End,

Customization In Joomla, Introduction To Extensions, Installation and of
Extensions in Joomla, Template Development In Joomla, Artiseer(IDE Module

Development In Joomla, Component Development In Joomla, I
MVC(N{odel, View and Controller)
WordPress Administrator Level: Theme Integration, Creating pages,

Posts, N{anaging Widgets

Laboratory Works
Laboratory works should be done covering all the topics listed above

project work should be carried out using the concept learnt in this

should be assigned on Individual Basis.

Teaching Methods
The general teaching pedagogy includes class lectures, group di

studies, guest lectures, research work, project work, assignments (

practical), and examinations (written and verbal), depending upon the

the topics. The teaching faculty will determine the choice of teaching

as per the need of the topics.

Evaluation

Examination Scheme

Internal Assessment External Assessment

TotalTheory Practical Theory Practical

20 20

(3 Hrs.)

60

(3 hrs.)

100

ion To

a small

Project

ns, case

.ical and

of
gv

Web:

Text Books

1



ffif*nu*un. "Jatascript: The Dertnfive Guicle"' o' Reilly Media' 2011' ISBN:

1 39780596805524

2.DavidSawyerMcFarland,"JavaSffipt&iQuery: The Missing Manual", 2nd

Development", 5rh

C

EditiorL, Pogue Press, 2Oll,ISBN: 978-1449399023

3. Luke \ilelling & Laura Thomson, "PHP and MySQL Web

Editiorr, Developer's Library, 2014' ISBN: 978-0321833891

2



Course Title: Database Management System (3 Cr')

Course Code: CACS255

Year/Semester: IIflV
class Load: 6 Hrs. / week (Theory: 3 Hrs, Tutorial: 1 Hr., Practical: 2 H

Course Description
This course offers both theoretical as well as practical

managementsystemsothatstudentscanhandleback
developing any types ofapplication packages'

Course Obiectives
ih. g.n.rul objectives of this subject are to provide the basic concept,

practices in design and implementation of DBMS. Students will also

handling different type of data transaction by using SQL commands.

Course Contents

Unit I Introduction to DBMS

IntrodrrctionofDatabaseManagementSystem,objectiveof
ManaSlement Systetn, Importance of DBMS' Merit and Demerit

Application of DBMS'

Unit 2 Database Design, Architecture and Model

overview of The Database Designing Process and view of Data,

Database Management System, Level Database Architecture

Indepr:ndence, Database Languages: DDL, DML' QBE; Data

Hierarchical, Network, Relational, E-R Model, Object Base Data M

Diagnm: concepts. Relationship, Entity Relationship Diagram, w

Sets, Strong Entity Set, Aggregation, Generalization, converting EB

to Tables.

Relational Database Model

Structure of RDBMS and Terminology, Database schema and Schem

Keys: Super, Candidates, Primary, Foreign, Composite etc' and Rt

Introcluction to Relational Algebra, Relational Algebra Operatio

Project, Carlesian Product, Union, Set Difference, Natural Join' Outer

Unit 4 Database Normalization

Unit 5 Creating and Altering Database

Unit 3

Intro,Juction to SQL, Crqating Dar
Different

knowledge database

end of softw while

good

and

' 
for

3 Hrs.
Database

DBMS,

6 Hrs.
of

Data

Models:

l; E-R

Entity
Diagrams

4 Hrs.

Diagram,

ionship;

Select,

4 Hrs.
les,

Tables(SQL) 6 Hrs.

ith Different TYPe of Arg and

and Complex Tabli wi

'";:d;t4,



Type o1 Constraints(Key, check, Default); Alter Tables : Adding and

Attribur.es and Other Constraints; Drop Statement: Table, Database.

Unit 6 Manipulating and Querying Data

Adding Data with INSERT Statement, Retrieving Data with SELECT

and FROM Clause and Filter Data with WHERE Clause; order and

Data with ORDER and GROUP by Clause and Summarizing l

Statement; Retrieving Data from Different Tables using: INNER JOINS

JOIN and CROSS JOIN; Building Nested Queries, Manipulate

UPDA'|E Statement and Removing Rows Using DELETE Statement;

and Altering View.

Unit 7 Developing stored Procedures, DML Triggers and indexing

Managing Stored Procedures, Create, Alter, Drop, Execute Stored

,Encryption, Passing Data To Stored Procedures , Parameter Default,

Data From Stored Procedure Output Parameter Using The Return

Transaction Flow, Creating Triggers, Triggers Limitation, Disabli

Develc,ping Multi Row Enabled Triggers; Basic Concept of

Ordered Indices, Type of Indexing, Multiple Key Access, Creating And

Index.

Unit 8 Query Processing and Security

Overview of Query Processing, Measuring of Query Cost, Selection

Sorting, Joining Evaluation of Expression, Query Optimization;

Administrator: DBA Roles and Responsibilities, Database Sec

Types of SecuritY, Access Protection, User Accounts and

Discretionary Access Control, Mandatory Access Control; Data Encry

Decryptions.

Unit 9 Transaction and Concurrency Control

Transzrction concept, Simple Transaction Model, Atomicity and

Transaction Isolation, Serializability, Transaction Isolation and A

Transactionlsolation Levels; Introduction, Lock-Based Protocol,

Handling, Multiple Granularity, Time-Based Protocol.

Laboratory Works
Lab works should be done covering all the topics listed above using

small project work should be carried out using the concept learnt in t

Projec:t should be assigned on Individual Basis.

Teaching Mt:thods
The general teaching.pedagogy includds class lecture.s, group di
- --- c---- .:-: '. I

studies, guest lectureSi.Jp..search work; broj ect work, asrignments
' t''':r ' 'c t ll I
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4.

practical), and examinations (written and verbal), depending upon the

the topics. The teaching faculty will determine the choice of teaching

as per ttre need of the toPics'

Evaluation

Text Book
1. Abraham Silberscatz ,,,Database system Concept", 6tl'Edition, McG

Reference Books

1. Ehnasri - Navathe, "Fundamental of Database System", 5"' Edttton'

2. Janres R. Groff and Paul N. weinbetg, "The complete Reference

Ed:ition.

Jason Price, "Oracle Database I 1g SQL", McGraw Hill, 2007

ffit{'$

Hill.



Course Title: Proiect I (2 Cr')

Course Code: CACS256

Year/Semester: II/IV
Class Load: 4 Hrs. / Week (Practical: 4 tlrs')

Course DescriPtion
Thisisfullypracticalcourseandexpectsthepracticalimpl
conceptlearntbystudentsduringfirsttwoyearsoftheirstudy.H
shouldnotbelimitedtotheboundaryofsyllabus.so,thestudentscan
this and make their project work more realistic and technically sophisti

Course Obiectives
The general objectives of this project work are

implementing concepts learnt by fourth semestet

develop application of their own choice'

to make studen

so that theY will

Procedures :_^r ^r
o Students will work individually or in pairs on a mlnor proJecl or

mostly related to development of a computer application for a real life

. ;;;;* have to defend their project proposals at the beginning

semester (within 20 days from their first class day of fourth semester)'

o Students must present midterm progress report of their project work

in 1211'week of fourth semester'

o At the end of the semester they must present well documented repo

projectworksinthestandardformat,whichwillbeassessedbyth
Advisrors and defend the tasks what they have done then they will ha

a viva voice conducted by a group ofinternal and external experts'

Evaluation

Evaluation will be done"in the following three stages:

First Stage (Proposal Defense Phase): 'Tts 
weight age 10% of t

Evaluation will be done. based on the followings: ll /

Examination Scheme

External AssessmentInternal Assessment

Av 
'u"n'o,,,

total mark.

n of the

,it
beyond

able

able

r choice,

tuation.

of fourth

defend it

of their

ir Project

to apPear

in
to



1. Project proposal

2. Project Plan
3. Budgeting

Second stage: 70Yo of totar mark shall be based on the following:

Work Done (50 %)
l. System Design
2. Thoroughness

3. Understanding of methods used in the project
4. Amount of work performed
5. Level of achievement
6. Ability to work with others
7. Ability to identify problems
8. Project planning skills.

Documentation (20oh)
l. Report organization
2. Writing style

3. Completeness of the report
4. Readability
5. Organization and analysis of data and results

Third Stage (Viva-Voic e: 20,/o)
,An oral defense of the project work should be conducted on the
rf the fourth semester. The defense will be evaluated by
examiners (external to the department or from industries).
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Course Title: Project II (2 Cr.)
Course Code: CAPJ356
Year/Semester: III/VI
Class Load: 4 Hrs. / Week (practical: .l Hrs.)

Course Descrirrtion

To develop small scale project based on the application development platfbrms and rools
visual c++' Pt{P, Python or plate fbrm of any current trend. This course provides pract
based knorvledge.

Course obiectives

-

The objectives oIthis collrse are to provicle project ;nanagemerrt skills (cleveloping, implc-
martaging collaboration) and to learn working as a team. -fhe 

student will also lea

s-ffif
";#*;
m*is

*
4L

,,i/

form ur lating proj ect documentation.

Course Contents

Unit l: Project fdeas and proposal guiclance

l. I Project concept and Scope
1.2 Proposal writing techniques

Unit 2: Application Development

2.I Ob-iect orienred programming
2.2 Frameworks and Apls
2.3 Programming design parterns
2.1Data collection fbr project
2.5 r\pplication of GPUS

unit 3: Project management, ieam lvork ancl collab,ration

3. I f'}roject management techniques
i.l.l Develop project management plan
3.1.2 Project implementation, monitor and control

i.2 Collaborative development environment

3.2. I Cornmunications planning process

3.2.2 Organ izing and conducting effective meeting,

Unit .l: Pro.iect Guiclance

JAVA,
lskilt

enting,

about

J

3

Jo



Unit 6: Project documentation guidance

4.1 documentation firrmat
4.2 Table rvriting lormat
4.3 Figure writing format
4.4 Writing equation
4.5 Retbrences and crtation techniqLres
4.6 Abstract writing

Reference Books:

l. The Project Manager's Guide to Soltware Engineering,s Best practices, M. c.
and R.H. Thayer,lEEE computer Society

2. Angelika H. Hofmann, " scientific writing and communication: papers,
Presentations oxford University press; 3 edition (November 17,2016)

ffi;r;t$

stensen

?frqrS1
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Course 'l itle: MIS and E-Business

Conrse Code: CACS301

Year/Sernester: III/V
class [,oad: 5Hrs. /!veek (Theory: 3Hrs, practicar 2Hrs.)

Course Description

I'his course provides the fundamental knorvleclge of Management Infbrmation System and E-
Business and its associated infrastructure, security and protection issues, payment system and
ultimately live implementation of any web application in web server.

objectives: The general objectives of this course is to
MlS/E-Business and implement the web application in web

know fundamental knolr'ledge ot-

Server.

Unit [:
lnrroduction to E-Commerce: Definitions and Concepts; Defining E-Business; pure Versus
Partial EC, EC Framervork. Classit-ication of EC; Benefits of E-Commerce, Electronic
Markets; Role of Internet and Web in E-Comrnerce; The Limitations and Barriers of EC; Social
Netrvorks and Social Network Services; M-Commerce: Concept, Scope, Attributes, Benefits;
['ocation-based l-commerce, l-Commerce Inf,rastructure, Location-Based Services and
Applications. 7LH

Unit 2:

The Netrvork [nfrastructure for E-Comrnerce: Introduction to Intormation Superhighr,val-
(l-Way), Components of the I-Way, lnternct as a network infrastructure. lvireless Applicatio.
Protocol: Wireless Application Protoccl (\,Vu\P); Architecture of W.\p; Working of WAp;
wireless Technolog;ies: ADSL, WiMAX. WLAN. wivtAN wi-Fi. UMTS (3G), LTE (4G), (5C
NR). Security Issues related to Wireless Communications. ttLH

Unit 3: lntroduction to Management Intornration Systenr: Data. information, compLltcr
based infbrtnation system (CBIS), tnfbrmation System Resources. Management information
system' Transaction processing (TPS) system, decision support system (DSS), and executive
inibrrnation system (EIS), SCfuI, CRMS and Internutiottrtl Systems: Introdr-rct"ion, Supply
Chain N{anagement Systems. Customer t(eiationships Management Systems. enterprise
systems and Challenges of Enterprise Systems Irnplenrentations- Managing the
implementation, International Information Systems-Outsourcing and off-shoring. 8LH

Unit 'l: E-Commerce Security and Freud Issues and Protections: Basic EC Security
Terminology, The Threats, Attacks, ancl Attackers, EC Security Requirements:
Confidentiality. tntegrity, and r\r,.ailability, uthentication, Authoritation and

ffiti"#.n; Technical Malware attack: Vi s, and Trojan Fiorses, Heartbleed,
ptolock

m[]"^" 
r vv''rvq'I

te4t Denial of Service, Cryt ijacIing, Botnets, \[alvertising,



l'hctt and [dentify Fraud, Spam Attacks; [r( de{euse Strategy: access contro[(r\uthorization
and Aulhenticatiotr, Biometric Systems), encryption and PKI (Symmetric Key E,cryption.
4,svmmetric Ke,v E,ncryption. Certificate r\uthoi'ity(CA), Secure Socket Laver (SSL). Securing
e-commerce networks: Firewalls, Virtual Private Networks. Intrusion Detection Systems (IDS),
intrusion prevention System (IPS). I ()LH

Unit 5: E-payment systems:

Online payment cards (credit cards, charge cards, debit cards, smart cards), processing cards
in online, credit card payment procedure. e-micropayments, e-checking and its processing in
online. Automated clearing house (ACI'l) netw,ork, mobile payments (Digital wallet), mobile
payment participants and issues. international payments, emerging EC paynlent systems and
issues: crypto currency, virtual cu.rrency. A case study of emerging trends in online payment
system in Nepal. 6LH

Unit 6: Launching a Successful EC lVebsite:
Planning Orlline Businesses (Business Plan. The cost-benefit, risk elements of a business case.
funding a New Online Business, EC Model selection), The process of building a ivebsite, basic
hierarchical website structure, website hosting and obtaining a domain name (cpanet
management, upload EC site to the web Server), web content creation and rnanagement: (Web
colttent, Categories and Types of Content, Content lvlanagement and lvlaintenance, Catalog
Content and its Management), Website design criteria, Site Map and Navigation, Web page
layout grid, Colors and Graphics, Website Usability, Pertbrmance. Website promotion
implernentation of Prlyments system, Website Promotion, Search Engine Optimization (SEO).

IOLH

32LHLaboratory lVorks:
Laboratory works should be done covering all the topics listed above and a project work
should be carried ourt by individually implementing a fully functioning e-commerce web
application along w.ith payment system.

Text Book
Elrainr Turban, D. K' (2018). Elecn'onic Commerce:A Managericrl ancl Social Network perspective.

Ner,v York: Springer
References Book

Chaflby, D. (2009). E-Business and E-Conln'terce Mctnagement: Strgtegl,, Intplementation anc]
Practice (4th Edition). Harlow: prentice Hall.

Kalakota, A. B. (l99ri). Frontiers of Ereclronic c"ommercs. pearson.

Kenneth c. Laudon, c. G. (2014). E-comnterce:business.rechnolopg,t.sociee. Nerv york: pearson
Education Limited.

Kenneth C. Laudon, J.P. (2014). Management Iry System: MANAGING THE DIGITAL
FIRM. New York: Pearson Education Limit

^.fu ^S



Course Title: DotNet Technology (3 Cr')

Course Code: CACS302

Year/Semester: III/V
class Load: 6 Hrs. / week (Theory: 3 [lrs', Practical: 3 flrs')

Course Objectives:
The primary objective of this course

concepts of C# programming language

i;i:t::,3r?tlfirlT'o.rent concepts or.NEr framework. rt also covers basic to adr

of c# language ir.lr;i;;i;rgrag" basics, creating ty-pes and inheritance, delegates,

expressions, L[Ne, ;;;fir; riittlataUat.t, una OIvtt'oping web applications using A

is to provide concepts of NET framework

";1;;L 
students familiar rvith their uses and

Course Contents:
Unit t: Introducing C# and the 'NET Framervork (7 ltrs')

Object Orientation; fypt Safety; Memory Management; Platform

.NE-f Framelvork.; 
-Oitl"' 

Frameworks; Framework Overview;

Technologies

Support;
.NET

Unit 2: The C# Language Basics (12 Hrs-)

il,iil;;t:"",'J.Tl%;"id;r;;i*"ia'"'ir"::"i-::?:l'i:;#Jl'If, 
tr"#

IJJJffi l:'#ffi ;*:,!I;iG,l1.'Y':::"::ri11l::J.1i:l'trffili;
[J[il#;i,T-0.".!;;;n, Selectio-n, rteration, and Jump Statements); Namespaces

Unit 3: Creating Types in C# (12 Hrs')

3 ilH ;'?;; ilffilffi i' o." J *"ylI'''l i' *:r:X:^:t :T::1 i:? i"?,*:::' i
;j :' L"':' :": }ffi"ffi ' ; ; ; t; ;;G .o 

p 
" 
*'o' o; e r r 

1 { i n g ; r n h e r i t an c e ; A b st
A ^^acc ltrl^rlifiers' Inrilil#il:;"[:fi;;d;ffi;;;;e' tiu:il rvp"; Structs; Access Modiners; rnt

Cenerics

Unit 4: Aclvancecl C# (14 Hrs')

Delegates; E,vents; Lambda Expressions; Exceptiorr Handling; introdr'rctiorr of L

Dutu6u."r; Writirrg Web Applications using ASP'NET

LaboratoryWork:Thelaboratoryworkincludeswritingconsoleand/orGUI
. To implement basic language features

. To create classes and oi.1..i, and to implement ditferent object-oriented features

n To implement inheritance

. To implement advanced features like delegates, event handling, lambda ex

handling
e To impiement LINQ and database applications

Text Books:
l. C# 7.0 in a Nutshell

O'ReillY"

%.

17ttr Edition), the
& Ben Albhari,

C# and

Standard

features

lambda
.NET.

and ditferent
lcattons.

LR; CLR and

2.0; APPlied

Data Types;

rs; Statements

Consturctors
Classes and

'aces; Enums;

; Working with

in C#

exception

PgI *p



2. lvlicrosoft visual c# Step by Step (9th Edition), john Sharp, Pearson Education'

Ret'erence Books:
l'C,#1.0All.in-OrreForDummies(l,tEditiion),JohnPaulMueller,Billsempi

john WileY & Sons, [nc"

Z. prolessionat C+;Z and .NET Core 2.0 (7th Edition), Christian Nagel' John Wiley &

Teaching Methods:

The teaching faculties are expected to create environment where students can update

themselves with the current scenario of computing and information technology witt

topics listed in the syllabus. The general teaching pedagogy that can be followed

faculties for this "ou.," 
includes class lectures, laborato., activi]|;:'Yj:'".^Tf:';

uck Sphar.

Inc.

otal N1arks i

6x5=30

upgrade

the help of
by teaching

studies,

;:,|,ffir,'r.**.n work, proiect r,vork, assignments (Theoreticar anc practical),
"vritten 

and

verbal examinations.

Evaluation:

ePort writing'ific case studY' seminar PaPer PreF
work, research

ork, presentation, problem solving etc'

Final Examination Questions Format IFM: 60' Time: 3 Hrs'l

Gt"r""l Assessment For,mat [FM:
Term Examination

Mid-Term

Pr*t"A Assessment Format [FM E-"*i^* will be assigneC bY

Number of
Question TYPe

t0x1:10
Croup -'A'
Objeitive Type Questions (Multiple

Choice Questions)
Attempt allthe
Group -'B'
Short Questions (Attempt any SIX

2x l0=20Group -'C'
LongQuestions (AttemPt anY TWO

SN

Marks per
Ouestion

t0 I
I

2
)1

L{UgJLlUl rJ.rr
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Course Title: Computer Networking (3 Cr')

Course Code: C,{CS303
Year/Semester: III/V
class Load: 5 Hrs. / week (Theory: 3FIrs. Practical: 2 Hrs.)

Course Description,

This course offers detailed concept and structure of networking standards and

includes introduction, functioning and significance of Physical Layet, Data Link Layer,

Layer, Transport Layer, Application layer and some security mechanisms' It does n

locus on theoretical concept but also strongty focuses on practical skill based learning'

Course obiectives

The general objectives of this course are to provide theoretical as rvell as practical kno

cornputer networking to make stuclents capable of implemeuting, rnanaging anC tloub

the issues of computer network in their personat as well professional life'

Course Contents

Unit 1: Introduction
L 1 Netrvork as an intiastructure for data communicatioit

1.2 Apptications of Computer network

Li Netrvork Architecture
1.4 Types of comPuter Networks

1.5 Protocols and Standards

1.6 The OSI Ref-erence Model

1.7 The TCP/IP Protocol Suite

1.8 conrperrison between oSI and TCP/lP Ref-erence model

u n it 2 :'i":;l]]ffi i?;::"''rc 
P/IP Re nerence mode,

2.1 Functi,rns of PhYsical LaYer

2.2 Dataand Signals: Analog and Digitat signals, 'fransmissiort

lmpairmettt, Data Rate Limits, Performance

2.3 DataT'ransmission Media: cuided Media, Unguided Lvledia and

Satellites
2.4 Bandrvidth Utilization: Mr"rltiplexing and Spreading

2.5 Srvitching: Circuit switching, Message sr'vitching & Packet

srvitching
2.6 

.telephone, Mobite ancl Cable netr,vork for data Commttnication

Unit 3: The Data Link LaYer
3.1 Functions of Data Link LaYer

3.2 Data I-ink Control: Framing, Flow and Error Control

3.3 Error f)etection and Correctiotr

3.4 High-Level Data Link Control(HDLC) &
protocol(PPP)

3.5 Channel Allocation Problem

iples. It
etwork
entirely

ge of
ooting

6 Hrs.

5 Hrs.

kr,v
E
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8 Hrs.



3.6 Multiple Access: Radom Access(ALOHA' CS-MA' CSMA/CD'

CSMA/CA), Controlled Access(Reservation' Po.lli.ng' Token

Passin g'), itiannel ization(FDMA' TD N{A' C D MA)

3.7 Wired L.AN: Ethernet Standards and F'DDI

3.8WirelessLAN:IEEES02.llxandBluetooihStandards
3.9 Token []us, Token Ring and Virtual LAN

Unit 4: The Nehvork LaYer
4.1 Functions of Netr'vork LaYer

4.2 Virtual circr.rits and Datagram Subnets

4.3IPv4Addresses:nddressSpace,Notations,Classfuladdressirrg'
ClassIess addressing, Subnetting and Netrvork Address

Translation(NAT)
4.4lPv4 Datagram lormat and iragmentatton

4.5 lpv6 r\ddrless Structure and advantages over IPv4

4.6RoutingAlgorithms:DistanceVectorRouting'LinkStateRouting
4.7 lnternet Co-ntrol Protocols: ARP' RARP' ICMP

4.g Routing froto.otr, ospF, BGp, Unicast, Mr"rlticast and Broadcast

Unit 5: The TransPort LaYer

5.1 Functicns olTransport Layer

5.2EtementsofTransportProtocols:Addressing,E,stablishingand
Reteasing Con"t"tion, Flow Control & Buft-ering' Error Control'

Multipleiing & Demultiplexing' Crash Recovery

5.3 User Duiudn., protocoliUDp): User Datagram, UDP Operations,

Uses of UDP, RPC

5.4 Principles of Reliable Data Transfer:

Transier Protocol, Pipelined Reliable

Back-N(GBN), Selective Repeat(SR)

5.5 Transmission controt Protocol(TCP): TCP Services' TCP Featttres'

TCP Segment f-leader

5.6 Principle of Congestion Control

Unit 6: The APPlication LaYer

5. I Functions of Application layer

6.2ApplicationLayerProtocols:DNS,DHCP'WWW'l'{T'[P'HTTPS'
TELNET, FTP, SMTP, POP. IMAP

6.3 Concept of trafflc analyzer: MRTG, PRTG' SNMP' Packet tracer'

Wireshark.

Unit 7: Nehvork SecuritY
7.1 A Model for Network SecuritY

7.2 Principles of cryptography: Symmetric Key and Public Key

7.3 Public KeY Algorithm - RSA

7.4 Digital Signature Algorithm

7.5 Co-mmunication Securrity: IPSec, VPN, Fireivalls, Wireless

Security.

Building a Reliable Data

Data Transfer Protocol, Go-

8 Hrs.

7 Hrs.

5 Hrs.

5 Hrs.



Practical

l" Prepare hardlvare and software specification for basic computer system.
2. Determine the appropriate placemen'" of netr,vorking devices on a netu,ork.
3. Identify netrvorking cable standards. Create and test cross - over and straight cabl
4. Configure the IP address of the computer.
5. Create a basic network and share t'ile and iblders.
6. Install and configure rvindows server: Active Directory, User and Group Policy

Management.
7. Set the file access permissions and quota in vvindows server.

8. Configr-rre basic DNS and DHCP services in rvindorvs server.

9. Install Linux based OS and practice on basic Linux and networking cornmands.
10. Configure [P address and subnet in LinLrx Machine.

I l. InstalI packet tracer and identity the features of packet tracer.

12. [mplement the LAN topologies.

13. Demonstrate the use of VLAN.
14. Implement the both static and dynamic router configurations.
15. Install and configure DNS, DFICP, FTP and Web Servers in Linux machine.
16. Capture some packets and analyze the header using Wireshark.
17. Implement the f,rrervall.

Teaching Methods
The teaching faculties are expected to create environment where students can update and

themselves with the current scenario of computing and information technology with tht

topics listed in the syllabus. The general teaching pedagogy that can be [ollorved by
facr-rlties for this course includes class lectures, laboratory activity, group discr-rssions, casr

guest lectures, research work, project lvork, assignments (Theoretical and Practical), anr

and verbal examinations.

Evaluation

help of
eaching

studies,
rvritten

Examination Scheme
Internal Assessment External Assessment Tot ,l

Theory Practical Theory Practical
70 20 (3 Hrs.) 60 (3 Hrs.)

Reference Book

l. Andrew S. T'anenbaum, David J. Wetherall, "Computer Networks, 5/e", Prent

2011.

2. Behrouz A. Forouzan, "Data Communications and networking" Tata McGrarv-H

3. Kurose, Rosrs, "Computer Networking: A Top-Do,,vn Approach", Pearson E

Limited,20l'7.
4. I-arry L. Peterson ancl Bnuce S. Davie, "Computer Netr,vork: A System Approach"

Kaufmann, 5,te,2012.
5. 20t9

a^

ce Hall,

[.
lucation

Morgan

ECition--

l','

11, 
3

'r -'i;"'l iY

f



Course Title: Introduction to Nlanagement (3 cr.)
Course code: CAMG 304
Year/Semester: III /V
Class load: 3 Hrs./Week (Theory: 3Hrs)

Course Objectives

This course aims to impart the basic management knowledge, and skills to the

enhance their managerial capabilities and enable thern to apply in the practical field.

Course Description
This course contains Introduction to Managernent, perspectives in management thought,

issues and challenges in management, management lunctions like planning, leading,

organizational change and development, communication, emerging issues in quality

technology and management.

Course Contents

Unit l: Introduction

Management: concepts, meaning and

skiils. Organiz.ation and management'

Unit 2: Perspectives in Management

Classical Perspective: scientific management, administrative management and

Behavioral Perspective: Hawthorne studies, human relations movement, and

organizational behavior. Quantitative Perspective: management science and

management. Integrating perspectives: systems and contingency perspectives.

management issues and challenges.

Unit 3: Planning and decision making

Concept of planning, Levels of, Planning: Strategic, Tactical and

Planning. Tools for planning. Decision Making: meaning, types

making conditions - certainty, risk and uncertainty.

Unit 4: Organizing

Concept of organizing, process and principles of organizing. Organization

vertical di fferentiati ll versus flat hierarchies, horizontal differentiation -
structure, multid , geographic structure, and matrix structure.

line authority

functions. Types of managers. Managerial

Changing perspectives of organization.

ffi*
Delegation of authority. Centralization, ization

so as to

ng

operational

and process.

trolling,

of

rotls

ging
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Unit 7: Organizational Change and Development
concept and nature, forces, paradigm shifts and areas (structure,
process and behaviors) of organizational change. Resistance to
resistance to change. concept of organizational Development

Unit 8: Technology, Organization and Management

and Devolution: meaning, reasons, advantages and disadvantages. Statling:
importance.

Unit 5: Leading ancl communication

Concept and qualities of leadership. Transformational and transactional
Leadership Styles: autocratic, democratic, anci participative. concept of manageri
Motivation: concept, importance, and techniques. communication: meaning,
networks. Types of communication, Barriers to ef fective communication.

Unit 6: Controlling and total quality management
Concept, pulpose, Process and types of controls. Essentials of effective control
control tools and techniques. euarity: concept and importance. Total euality Man
concept, compi:nents, principles. toois and techniques. Emerging issues in
management.

technology,

change.

concept of technology, approaches to technology and organization, social
of technology in people rnanagement,

References

Charles W.L. Hill and Steven L. N,{cShan e, Principles of Managemettt, Tata Mc-Gr
Company, New Delhi.

Critfin' Ricky W., Managenent. ATTBS PLrblishers and Distriburors, Ne,vv Delhi.
Hitt, M.A., J.s. Black and porter, L.\v., Martctgemertr, pearson Education. Nerv Delhi
Laurie J- M. Management anel organiiational Behaviour, pearson, Nerv Delhi

Evaluation:

lnternal Assessmcnt: 40 marks
External Assessment: 60 marks
Total: 100 marks

Teaching methods: T'he major teaching methods include the case analysis, project
paper, assignments, and quiz. The instructor decides the learning strategies based on the
session/c I ass
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Course Title: Computer Graphics ancl Animation (J Cr.)
Course Code: CAC,S305

Year/Semester: III/V
Class Load: 6 [[rs. / lveek (Theory: JHrs. Tutorial: I [[rs., practical: 2 FIrs.)

Course Description

'fhis course is designed to extend students' knor,vledge and practice in Craphics
software, and applications. It also provides the knowledge of data structures for graphi
graphics languages, and models for 2D and 3D objects, clipping, hidden surface elimin
depth buffer, raster gnaphics, shading, and rendering.
Course obiectives

Upon completion of this course, students should be able to l. Explain basic principle of
computer graphics. 2. Develop 2D and 3D computer graphics applications. 3. Specify li
and object's materials in computer graphics programming.

Course Cnntents

Unit l: [ntroduction

l.l Advantage of Cornputer Craphics and Areas of Applications
1.2 F{ardware and Softr,vare lor Computer Graphics" (tlard Copy, Display Technologies),
1.3 Random Scan Display System, Video Controller, Random Scan Display Processor
1.4 Raster Graphics
1.5 Scan Conversion Algorithms (Line, Circle, Ellipse)
[.6 Area Filling (Rectangle, Ellipse). clipping (Lines, circle, Ellipse), clipping poly

unit 2: Trvo dimensional and three dimensional transfiormations

2. I 2-Dimensional transformation
2.2 2-D'I'ranslation, I{otation, Scal ing,
2.3 Homogeneous Coordinates, Reflection, Shear transform
2.4 3-dimensional transformation,
2.5 3-D -lranslation, 

I(otation Scaling, Reilection, Shear.

3 Unit 3: Clipping

i.l Windorv to vielv port transformation
3"2 Clipping, line clipping,
3.3 Cohen -Sutherland line clipping
3.4 Polygon clipping
3.5 Sutherland and Gary Hodgman polygon clipping algorithm

t\t:-

{ g: .'l{ -:," k,4,, 1,, 'o '1 .F

ffi



Unit 4: visible surface Determination and computer graphics algorithm

4.1 Image space and object space techniques
4.2 [-lidden Surface removal-Depth comparison
4.3 Z-Bfffer Algorithm
4.4 Back-Face Removal
4.5 The Painter's Algorithm
4.6 Scan-Line Algorithm
4.7 Light and Color and different color models (RGB,CMY, yle)

Unit 5: Animation and virtual reality

5. I Basic Principles of Animation and Types of Animation
5.2 Introduction to the flash interface
5.3 Setting stage dimensions, working with panels, panel layouts
5.4 Layers & Viervs
5.5 Shaping Objects -- Overview of shapes, Drawing & Modifying Shapes
5.6 Bitmap Images & Sounds

5.7 Animation -Principles , Frame by frame animation, tweening. masks
5.8 Introduction to virtual reality

Laboratory lVork

Laboratory work should be done covering all the topics listed above and a small project
should be carried out using the concept learnt in this course using open GL.

Reference Books:

1. Foley, J. D., .A. v. Dam, S. K. Feiner, J. F. Hughes, computer Graphics princ
Practices, Addison Wesley Longman, Singapore Pvt. Ltd.,

2. Hearn Donald, M. P. Baker, computer Graphics, 28, prentice Hall of India
Limited. Nerv Delhi

3. Robert R & Sriow D Flash cS4 Professional Bible, wiley pubrishing

/.' 
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Course Title: Vlobile programming (3 Cr.)
Course Code: CACS35l
Year/Semesrer: III/V'I
class [.oad: 6FIrs. /week (Theory: 3Hrs, practicar JHrs.)

Course Description
This cor:rse provides the comprehensive knowleclge related to the Mobile prograrnming, r,vhichencompasses integrated development environment, infrastructure, design, and develop andtesting of mobile application, which communicate rvith clatabase to solve re"al'*ord probie*.

objectives: The general objectives of this course is to develop mobile application that solve realword problem rvith use of current mobile technology.

Unit -1

Introduction to Nlobire and Mobire programming 
t2 HRSI

Mobile Device (Featrrres, Categories, Hiitory. Brancls, Modeis and platforms), Introduction toMobile programming.

Unit -2
Introduction to Android programming 

[4 ttRsl
Android Platform, History of Android, Enui.onrent Setup, Creating an android project, Layingout the user interface (The view hierarchy, rvidget attributes," creating stiinj resoLrrces,previewing the layout), Creating a new class, Setting up ttre project, Running on the Emulator.

Unit -3
Designing the User [nterface 15 HRSI
Android layout types (Linear, Relative, Table. Absolute, Constraint), Layout attributes. r\ndroid- \'vidgets (Textview, []dittext, Checkbox, Racliobutton, Spinner etc.) ancr its attributes, Event- Handling, rvorking 'rvith string, string array and colors, r.vorking rvith resources and drawable,
adding icon to the project.

- Unit -4
Anttroid Activiry [{ HRSI
The Activity life cycle, Creating multiple activities. Declaring activities in the manifbst,
Connecting activities with intents, Passing data betrveen activities, Getting a result back lrom achild activity, Getting and setting data to/from thc layout file.

Unit -5
UI Fragments, Menus and Dialogs [6 HRSI
The need for UI flexibility, Introduction to fragments, Lifecycle of fragment, Creatinl a UIfragment, Creating a fragment class, Wirirg *idg.tr in fragment, Introdu.t;';-frtrn;;;
manager. Difference between Activity and Fragments. Menus . (lntroduction, fivp.r,
ll*::::l:i::1, in an application) Dialogs (tntrodrition, Creating 

" 
ai.r"frqgr";;,, $Jtli;;a dialog's content)



Unit -6
Listvierv, Gridvierv and Recycleryiery [6 HRSI
Listview (lntroduction, Features, Implementing listvier,v in an application)
cridvier,v ([ntroductir)n, Features, implementing gridvielv in an apptication)
Recyclervierv (lntroduction, Features, Implementing recyclerview in an application)

Unit -7
Advance Android Concepts U0 HRS]
Local database with SQLite (Establishing connection, creating database and
manipulation), Introduction to API, API Types, Introduction to JSON, Retrieving
remote server, Sending contents to remote server, Implementing Google lvlaps
application, Procedure for publishing application on Google play Store.

Unit -8
Introduction to ios Ilrogramming [8 HRSI
Introduction to ios and ios programrning, ios platf,orm, Environment sctllp, Creating
project. Building the interface, Making connections, Running on the simulator.
Introduction to Srvift language, Views and the view hierarchy, Storyboard and view
rvorking rvith rvidgetr; and its attributes, creating a simple ios application.

Laboratory Works
Laboratory works should be done covering all the topics listed above and a small pro.
should be carried oLrt using the concept learnt in this course. Project should be assi
individual basis.

Teaching Methods
The general teaching pedagogy includes class lectures, group discussions, case r

lectllres, research r,vork, project ,,vork, assignments (theoretical and practical), and
(ri,ritten and verbal), depending upon the nature of the topics. The teaching
deterrnine the choice of teaching pedagogy as per the need of the topics.

References
l. Bill Phitlips, Chris Stewart, Brian Flardy, and Kristin Marsicano. Anclroicl

The Big Nercl Ranch Guide, Big Nerd Ranch LLC,2nd edition, 2015.
2. 2. christian Keur and Aaron Hillegass, ios Progrctmrning: The Big Nercl R

5th edition, 2015"
3. Brian Fling, ltfobile Design and Development, O'Reilly Media, Inc., 2009.
4. Maximiliano Firtman, Progranmting the ivlobile lYeb, o'Reilly Media, Inc.,

2013"
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Course Title: Distributed Systerns (3 Cr.)
Course Code: CACS352
Year/Semester: IIIiYI
class Load: 4 FIrs. / lveek (Theory: 3Hrs. Tutorial: 1 Hr.)
Course Description

The course introduces basic knowledge to give an understanding hor,v modem distributed
operate. The focus of the course is on distributed algorithms and on practical aspects th
be considered when designing and implementing real systems. Some topics covered d
course are causality and logical clocks, synchronization and coordination algorithms, t
and replication, and end-to-end system design. In addition, the course explores re
exemplified by current highly available and reliable distributed systems.

Course obiectives

The objective of the course is to make lamiliar with different aspect olthe distributed
middleware, system level support and diflerent issues in designing distributed
finally systems.

Course Contents

Unit l. [ntroduction 4 Hrs.
l. I Characteristics
1.2 Design Goals
1.3 Types of Distribured Systems
1.4 Case Study: The World Wide Web

Unit 2. Architecture 4 Hrs.
2.1 Architectural Styles
2.2 Middler,vare organ ization
2.3 System Architecture
2.4 Example Architectures

Unit 3. Processes 6 FIrs.
3.1 Threads
3.2 Virtualization
3.3 Clients
3.4 Servers
3.5 Code Migration

Unit 4. Communication 5 [{rs.
4.1 Foundations
4.2 Remote Procedure Call
4.3 Message-Oriented Commun ication
4.4 Multicast Communication
4.5 Case Study: Java RMI and Message

Passing Inter:face (MPI)
Unit 5.

5.1

5.2

Naming
Name ldenti
Structured N

a\

5 flrs.

should
the

trends

system.

and



5"3 Attribute-based naming
5.4 Case Study:: The Global Name

Service
Unit 5. Coordination

6. I Clock Synchronization
6.2 Logical Clocks
6.i Mutual Exclusion
6.4 Election Algorithm
6.5 Location System
6.6 Distribured Event Matching
6. 7 Gossip-based coord ination

Unit 7. Consistency and Replication
7.1 lntroduction
7 .2 Data-centric consistency models
7.3 Client-centrlc consistency models
7.4 Replica management
7.5 Consistency protocols
7.6 Caching and Replication in Web

Unit 8. Fault Tolerance
8.1 Introduction to fault tolerance
8.2 Process resilience
8.3 Reliable client-server communication
8.4 Reliable group communication
8.5 Distributed comrnit
8.6 Recovery

Unit 9. Securify
9. I IntrodLrcrion to security
9.2 Secure channels
9.3 Access control
9.4 Secure naming
9.5 Security Management

Teaching Nlethods

Evaluation System

The teaching faculties are expected to create environment where students can upd
upgrade themselves with the current scenario of computing and information tech
with the help of topics listed in the syllabus. The general teaching pedagogy that
followed by teaching faculties for this course includes class lectur.r, lubo*iory ,
group discussions, case studies, guest lectures, research work, project work,
(Theoretical and Practical), and written and verbal examinations.

7 Hrs.

5 Hrs.

5 Hrs.

4 Hrs.

Internal Assessment

and

logy
nbe

Examination Scheme

fl6ternal Assessment Total
40% lm #$*6*0% (3 Hrs.) 100%
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References:

l.
2.

A.S. Tanerrbaum, M. vanSteen, "Distriblited Systerns,,, pearson EdLrcation.
George Coulouris, Jean Dollimore, Tim Kinclberg, "Distributed Systerns Concept
[)esign", T'hird Edition, Pearson Education.

3. Mukesh Singhal, "Advanced concepts in operating Systems,,, McGraw-Hill
Computer Science.
Ajay D. Kshemkalyani, Nlukesh Singhal, "Disrributed computing: principles-
Algorithms, and Systems", Cambridge University press
Christian Cachin, Rachid Guerraoui. Luis, "lntroduction to Reliable and Secure
Distributed Programming". Springer
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Course Title: Applied Economics (3 Cr.)
Course Code: CAEC353
Year/ Semester: IILI/I
Class Load: 3 Hrs./lVeek (Theory: 3 ttrs.; Tutorial: lHr.)

Course Description
This course of Applied Econotnics consists of the introduction to economic
application. It consists of theory of demand and supply, theory of consumer,s behavior,
production, cost and revenue curves, theory of product pricing and t'actor pricing as
contemporary macroeconomics like national income accounting, money banking and in
trade with reference to Nepal.

Course Objective
This course of Applied Economics aims to enhance
application to develop skills of students in personal
business. IT and management.

understanding of the economic t
and professional decision making

Unit 1: Introduction
a. concept and types of microeconomics and macroeconomics
b. Distinction between microeconomics and macroeconomics
c. Goals and instruments of macroeconomics

Unit 2: Elasticity of Demand ancl Supply
a- concept and types of price, income and cross erasticity of demandb' Measurement of price. incorne and cross elasticity of iemand: Total outlay

Point method
c Uses of price, income and cross elasticity
d. Concept of elasticity of sLrpply and its measurement

(ltlumerical exercise using exce[)
Unit 3: Theory of Consumer Behavior 6 Hrs.

a. Concept of cardinal and ordinal urility analysis
b. cardinal utility analysis: assumptions. consumer,s equilibrium,

derivation of demand curve
c. ordinal utility Analysis: 

. 
concept, properties of Indifference curve, marginal

substitution, Price Line and consumer's equilibrium, price effect: Derivat[n o
Income effect: Derivation of ICC, Substitution effect, Decomposition of pri
into income and substitution effect, Derivation of demand curve (Hicksian appr

(Numerical exercise)

Unit 4: Cost and Reyenue Curves
a. concept of cost: actual cost and opportunity cost, implicit cost

accounting and economic cost.
b. Derivation of short run and long run cost curves (total, average, marginal)

ofshort run and long run average cost curves.
c. Relationship between rr1fug.* und rong run AC and MC cuft,es

6 Hrs.

6 [Irs.

6 Hrs.
and explic

es and
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,rvell as
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d. concept ofrevenue: totar revenue, average revenue, and marginar revenue,
curves under perfect and imperfect competition, relation between avei
marginaI revenue
(Numerical exercise using excel)

Unit 5: Market StructureJ. r'rsr Nvi rrr ui.rur tr 9 HrS.a' 
lerfect 

cornp,etition- meaning and characteristics of perfect competition, short
long run equilibrium of the firm and industry(TR-TC approach and MC-MR a
derivation of short run and long run supply curve of a n.* una industry.b. Monopoly: Meaning and characterisiic of monopory; pricing under m
equilibrium of firm in short run and long run (TR-TC approach and MC_MR ar
Price discrimination and degree of price criscrimination.'c' Monopolistic Competition: Meaning and characteristics of monopolistic com
Pricing under monopolistic competitibn: equilibrium of firm in short run and I
equilibrium of firm under product variation and selling expensesd' oligopoly: Meaning and characteristic of oligopoly; eiicing under cartel (aimin
profit maximization)

(lr{umerical exercise using excel)
Unit 6: National lncome Accounting

a. circular flor,v olincome and expenditure irr two sector, three sector and
economy

6 [Irs.
four secto

b. Meaning and different concept of national income: GDp, NDp, GNp. NNp, natic
income at factor cost (NI), personar income (pl), disposable personal income (DI
capita income (PCI)

c. Real and nominal GDp, GDp deflator
d' Computation of National income: Product, Income and Expenditure method

(Numerical exercise using excel)

Unit 7: lVloney, Banking and International Tracle 5 Hrs.a. Concept and functions of money- value of money-money supply -_components ol
supply (Mr, Mz, etc.)

b. Inflation : Types, causes and effects of inflation
c' Banking: role ilnd functions of commercial banks , role and fr-rnctions of central ba

rvith reference to Nepal Rastra Bank
d' lnternational Trade: Distinction between internal and international trade. balarrce

and balance of payment"

revenue
and

opoly:

);

at joint

trade

and

ch),



Reference Books
Ackley, Gardener. (r978). Macroeconomics: Theory and poricy. New york:

Publishing Co.

caves, Irrankel, Jones, world Trades and payments: (9th Ed.) pearson Education
Dominick salvatore, Internationar Economics: (gth Ed.) . wirey rndia.
Dwibedi, D.N. (2001). Macroeconornic Theorl, and policy. -fata 

McGraw_Hirt
Companv Limited, New Delhi

G, Mankiw' (2007)' Ilconomics: Principles and Applications. South Western of Cengage
Cupta. S.B. Monetary Economics, S.Chand & Co:Nerv Delhi.

Koutsoyianis, ;\. (I99I). Modern Microeconoinics. [longko.g: ELBS
l'ipsey and Chrystal. Economics. Oxiorcl University Press. (eleventh edition or latest

N4ankiw, N' Gregory - (2009). Principles of Microeconomics. Cengage Learning India
Limited, Nerv Delhi(4th edition)

P' Sarnuelson and W. Nordhaus. Economics. Mc GrawHill lntemational Editions. 114
or latest one)

Paul R' Krugman, Maurice Obstfeld, International Economics: (8th Ed.) pearson Edgcati
Pindyck. Robort S. and Daniel, Rubinfield. (2001). Microecononrics. New Delhi: prenrice

lndia

Salvatore, Dominic. (2009). Principles of Microeconomics. publish in India oxtbrd Un
Press, New Delhi

Shapiro. Edrvard. (2004). Macroeconomic Analysis. New Delhi: Calgotia publication (p)

Practical Works

Excel or other relevant statistical solir.vare should be used to compute numerical exercise.

Teaching ilIethods:

The gencral teaching pedagogy

guest lectures research works,

teaching laculty will determine

requirements of topics.

includes cla-is lecturils, presentations, group lvorks, case

project rvorks, assignments ( -fheoretical 
and practi

the choice of teaching pedagogy and statistical tools as

i.Hfis \
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Evaluation

Examination Scheme

Internal Assessment (40) Ex ternal Assessm en t (60)

Practical



Course Title: Aclvanced Jaya programming (3 Cr.)
Course Code: CACS3S4
Year/Semester: IIIA,I
class Load: 6 Hrs. / week (Theory: 3 Hrs., practicar: 3 FIrs.)

Course Description:
This course covers advanced features of Java programming language including, GUI pro
database programming, JavaBeans, JSP, Serviet, ano Remlte irrcth-oo tnvocatiln IRMI).

Course Objectives:
The primary objective of this course is to provide concepts of advanced featuprogramming and make students lamiliar r.vith their uses and applications.

Course Contents:
Unit l: GUI Programming (12 Hrs.)
Introducing Sr.ving; creating a Frame; Displaying Inlormation in a component; lvork
!,hapes; Using color; Using Special ronti tor iext; Displaying Images; Event Ha
Handling Basics, Event Classes, Event Listeners and Adapier-ClJsses; lr"ing and the
Pattern; Layout Management; Basic Swing Components

Unit 2: Database Programming (7 Hrs.)
The Desigl^oj^lo_ac: JDBC Driver Types and rypicar uses of JDBC; the
Language; JDBC contiguration; working with JDBi sratements; euery Execution;
Updatable Result Setsi, Row Sets

Unit 3: JavaBeans (7 FIrs.)
What Is a Java Bean? Advantages of Java Beans; lntrospection; properties, Evenrs,
Dcsign Patterns: Using Beanlnlo Interlace; Bound una Constrained properties;
Customizers; the Java Beans ApI; Writing JavaBeans

Unit 4: Servlets and JSp (14 Hrs.)

3::,Y::::1II llt ,9r:," of a Serv.let; A Simpte servlet; rhe Servler Apr; rhe j
Package; Reading Servlet parameters; The java,r.servlet.http package; Handling Hrrplng

[::f:::::.!:,,1t !1ties; Session rracking; rntroduction t" rsp;uri"e iip;"c"*p,
Servlet; Java Web Frameworks

Unit 5: RMI (5 Hrs.)
What is RMI? The Roles of Client and Server; Remote Method Calls; Stubs and
Marshalling; the RMI Programming Model; Interfaccs and Implementations; the RM
Parameters and Return values in Remote Methods; Remote object Activation; Simple cl
Application using RMI; Comparing RMI with CORBA

Laborat,ry work: The laboratory work incrudes writing Java programs
" To create GUI applications using swing, event handling, and layout managemento 'l'o create applications to work with databases
. To create JavaBeans

#,t" ffi*'I m'*iusai' A /

ming,

of Java
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. To create seryer side web programs using Servlet and JSp. To create distributed applications using RMI

Text Books:
I ' Core java volume I - Fundamentals, Tenth Edition, Cary S. Horstmann, prentice Ha2' Core java volume II-Advanced Features, Tenth Edition, Cary S. Horstmann, prenti
3. Java: "['he cornplete Reflerence, l0th, Herbert Schildt, Mcciraw-Flill
Reference Books:
l. Advanced Java Programr,ing, Littam K. R,y, oxlorcl university press
2" Java: Advanced Features and programming Techniques, Nathan clark
Teaching Methods:
The teaching taculties are expected to create environment where students can update r
themselves with the current scenario of compr.rting ancl information technology with
topics listed in the syllabus. The general teaching peclagogy that ca1 be lollorveci
laculties for this course includes class lectures, Iaboratory activity, group discussions, c
guest lectures' research r'vork. project work, assignments (Theoretical and practical), and
verbal examinations.

Evaluation:

Hatl

upgrade

r help of
teaching

r studies,

itten and

rr\ssL'ssrnenr rormat [rvl: lu)_ subject Teacher
Term Examination

Assignment TotalNIid-Term Pre-Final Attendance

.)15 ) J
Practical Assessment Format IFM : .f - L\rern
FOFISS.

ral Examiner will be assigned by D an Ottrce,

Practical I Viva I Lab Re;ortsTTotalr0 ls I s lzo
Note: Assignment may be subject specific ca*

rvork, presentation, problem solving etc.

Final Examination Questions Format I

ie

FI

study, semina.r paper preparation, report writing, project

VI:60, Time:3 Hrs.]

research

SN Question Type Number of
Questions

Marks per
()uestion Tot I Nlarks

I

Group -'l|
Objective Type Questions (Multiple
Choice Questions)
Attempt all the questions.

t0 i l0 l=10

2
Group -'B'
Short Questions (Attempt any SIX
questions.)

7 .5 6;. 5=30

I
J

Croup -'C'
Long Questions (Attempt any Tly0
questions.)

J 10 2x l0:20

,a

)o

ffiffi



Course Title: Nehvork progranlming (3 Cr.)
Course Cocle: C,,\CS355
Year/Semester: III/VI
class Load: 5 Hrs. / week (Theory: 3Hrs. practical: 2 Hrs.)
Course Descriotion

This course is designed to extend students' knowledge and practice in analysis and design ot'
computer netrvorks by focusing on computer network prograrnming. It includes introduction,
Internet Address, UR.{-s and tJRIs, HTTP, URlConnections, Socket programming. Ip Multicast
and Rlvll" -fhe JAVA programming [anguage will be usecl throughort ihe course. It does not
entirely focus on theoretical concept but also strongly locuses on practical skill based knorviedge.

Course obiectives

'fhe generaI ob.iectives of this course are to provide theoreticaI as vlell as practical knolvledge of"
netrvork programrning to make students capable of ceveloping, implementing. managing and
troLrbleshooting the issues of network programming in their personal as wellproiessional life.

Course Contents

Unit 1: Introrluction
l.l Netr.vork Programing Features and Scope
1.2 Netrvork Programming Language, Tools & platfbrms
1.3 Client and Server Applications
1.4 Clicnt server model and software design

Unit 2: Internet Addresses
2.1 'The InetAddress class: creating New InetAddress objects, certer
2.2 Methods, r\ddress Types, Testing Reachabitity anci objecr Methods
2.3 Inet4Address and Inet6Address
2.4 The Netrvork Interlace class: Factory Methocl & certer Method
2.5 Some Useful Programs: Spamcheck. processing web server Logfiles

Unit 3: URLs and [iRIs
3.1 URIs: URLs and Relative URLs
3.2 The URL class: creating New uRLs, Retrieving Data From a URL,

Splitting a URL into pieces, Equality & comparison and conversion
3"3 The URI class: constructing a URI, The parts of the uRI, Resolving

Rclative [JRls, Equality & cornparison and String Representation
3'4 .x-www-fbrm-urlencoded: URL Encoder and tiR.i Decocler
3.5 Proxies: System Properties, The proxi,,class ancl The proxyselector

Class
3.6 cornmunicating with Server-Side programs Through cE'r'
3.7 Accessing Password-protected Sites: The ALrthenticator ciass, The

Passr.vordALrrhentication class and rhe JpasswordField class
Unit 4: HTTP

1.1 The protocol: Keep-Alive
4"2 HTTP Methc,ds

\1'- , ll .,,,. ... ... ,;",1

3 Hrs.

4 Hr.s"

5 FIrs.

2 Hrs.



4.4 Cookies: CookieManager and CookiesStore
Unit 5: URLConnections

5. I Openning L/RLConnections
5.2 Reading Detta from Server
5.3 Reading Fleader: Retrieving specific Header Fields and Retrieving

Arbitrary Header Fields
5.rl Cache: Wetr Cache for.lava
5'5 configuring the connection: protected uRL url, protected boolean

connected, protected boolean allowUserlnteraction, protected boolean
dolnpr-rt, protected boolean doOutput. protected boolean
ifModificatronSince, protected boolean usecaches and rimeouts

5.6 Contiguring the Client Request HTTP Header
5.7 Security Considerations fbr URLConnections
5.8 Guressing MIME Media Types
5.9 tlttpLjRlConnection: The Request Methods, Disconnecting from the

Server, [{andling Server Responses, proxies and Streaming lrooe
Unit 6: Socket for Clients

6.1 lntroduction to Socket
6.2 using Sockets: Investigating protocols with telnet, Reading lrom

Servers rvith Sockets, Writing to Servers r,vith Sockets
6.3 constructing and connecting Sockets: Basic constructors, picking a

Local Interlace to connect From, constructing without connectiirg,
Socket Addresses and proxy Servers

6.4 Getting Information about a Socket: closed or connected?, toString0
6.5 Setting Socket Options: TCP_NODELAy, SO LINGER.

SO-T I VI EO UT. SO-RCVBUF ANd SO-SN DBU F, SO*KEEPA L t VE.
ooBINLINE, SO_REUSEADDER and Ip roS class of Services

6.6 Socket in GtJI Applications: whois and A Netrvork client Library
Unit 7: Socket for Servers

7.1 Using ServerSockets: Serving Binary Data, Multithreaded Servers,
writing to Servers rvith Sockets and closing Server Sockets

7.2 Logging: What to Log and Hor,v to Log
7.3 clonstructingJ Server Sockets: constructing \&'ithout Binding
7.4 Getting Information about Server Socket
7'5 Socket oprions: so_TrMEour, so_RSUMEADDR, so RCVBUF

and Class of Service
7.6 HTTP Servers: A Single File Server, r\ Redirector and A Full-Fledged

HTTP Server
Unit 8: Secure Socket

8. I Secure Comrnunication
8.2 Creating Secure Client Sockets
8.3 Event Flandlers
8.4 Session Vlanagement
8.5 Client Mode
8.6 Creating Secure Server Socket

d*&*H
b ffis&i
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8.7 configure ssLServersockets: choosing the cipher Suits, Session
Management and Client Mode

Unit 9: Nonblocking I/O
9.1 An Example Client and Server
9.2 Bulflers: creating Buf,fers, Filling and Draining, Bulk Methods, Data

conversion, view Buffers, compacting Buffers, Duplicating Buffers,
Slicing Buffers, Marking and Resetting Object Methods

9.3 channels: socketchannel, ServerSocketchannel, The channels class,
Asynchronous Channels, Socket Options

9.4 Readiness Selection: The Selector crass, The SetectionKey class
Unit 10: UDP

10. I L]DP Protocol
10.2 UDP Clienrs
10.3 LJDP Servers
10.4 T'he Datagr:amPacket class: The constructot, The get Methods, The

setter Metirods
10..j T'he Datagramsocket class: The constructor, sending and Receiving

Datagrams, Managing Connections
10.6 Socket Opl.ions: SO_TIMEOUT, SORCVBUF, SO SNDBUF.

SO_RSUMEADDR, SO_BROADCAST and Ip TOS
10.7 UDP Applications: simple UDp clients, UDpserver and A tiDp

Echo Client
10.8 DatagramChannel: Using f)atagramChannel

Unit l1: [P Multicast
I l.l Multicasting: Multicast Address and Groups, clients and Servers,

Routers and Routing
I 1.2 working with Multicast Sockets: The constructor, communicating

with a (iroup

Unit l2: Remnte Method lnyocation (RMI)
12. t Defining and Implementing RMI Service lnterface
I2.2 Creating an RMI Server and Client
12.3 Running the RMI System

Laboratory Work

Laboratory work should be done covering all the topics listed above and a small project
should be carried out using the concept learnt in this course using Java programming La

Teaching Methods
The teaching faculties are expected to create environment rvhere students can update and
themselves with the cument scenario of computing and information technology r,vith the
topics listed in the syllabus. The general teaching pedagogy that can be fol

pgrade
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Examination Scheme
InternalAssessment External Assessment

guest lectures, research lvork, project work, assignrnents (.I'heoretical and
and verbal examinations"

Evaluation

Reference Books:

l. Elliotte Rusty Harold, ".[ava Netrvork programming,,, o,Reiily,20r4.
2. Douglas E. comer, David L. Stevens, "rnternetworking rvith TCp_rp,

server Programming and Applications, Linux posix Sockets Version,'
2000.

Practical), written

r/ol. tll Client-
Addison esley,

ting",

ucation

3. David Reilly, Nlichael Reiily, "Java Network programming ancr Disrributed c
Addison-Wesley pro f-essional, 2002

4. Kenneth L. calvert. Michael J. Donahoo, "TCp-lp Sockets in Java. prac
Programmers", Morgan Kaufmann, 200g.

5. Andrew S. 'lanenbaum, David J. wetherall, ,'computer Networks, 5/e,,,
20tl.

6- Kurose, Ross, "computer Networking: A Top-Dor,vn r\pproach,,, pearson
L,imired, 20 t7.
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Course Title: Project II (2 Cr.)
Course Code: CAPJ356
Year/Semester: III/VI
Class Load: 4 Hrs. / Week (Practical: 4 Hrs.)

Course Description-

'fo develop small scale project based on the application development platlorms and tool
visual c**, PHP, Python or plate form o[any current trend. This course provides

based knowledge.

Course obiectives

The objectives of this course are to provide project management skills (developing, imp
managing collaboration) and to learn working as a team. The student will also

forrnul atin g proj ect documentation.

Course Contents

Unit l: Proiect Ideas and proposal guidance

l. I Project concept and Scope

I .2 Proposal rvriting techniques

Unit 2: Application Development

2.1 Object oriented programming
2.2 Frameworks ancl APIs
2.3 Programming design patterns

2.4 Data collection lor project
2.5 Application of GPUS

Unit 3: Project management, team rvork and collaboration

3.1 Project management techniques

3.1.1 Develop project managernent plan

3.1.2 Project implementation, monitor and control

3.2 Collaborative development environment

3.2. I Communications planning process

3.2.2 Organizing and conducting eff'ective meeting,

Unit 4: Project Guidance

Unit 5: Project work
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Unit 6: Project documentation guiclance

4.1 documentation lbrmat
4.2 Table r,vriting format
4"3 Figure writing fcrrmat
4.4 Writing equation
4"5 Relerences and c;itation techniques
4.6 Abstract writing

Reference Books:

l. The Project Manager's Guide to Software Engineering's Best Practices, M. C.
and R.H. Thayer.lEEE computer Society

2. Angelika H. Hotmann, " scientific writing and communication: papers,

Presentations Oxford University Press; 3 edition (November 17,2016)
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Cour.se Name: Cl.trer.Law & professional Ethics (J Cr.)Course Code: CACS4Ol
Year/Semester: I!,/VII
Class Load: 4 Hrs. i Week.(Theory: 3Hrs. Tutorial: I Hrs.)

)

Course Description:
This course presents,,Jifl-erent. concepts of cyber law, cybersecurity, and ethprofessionals and rT' orga^izalions. tli, .or.." 

"ir; ;;;rts differenr conceptsintellectual propeflies anJ ttreir protectilns, privacy, urrd .o.iut netr.vorking issues.

Course Objectives:
The primary objective of this course is
pflvacy protection, intellectual property
organizations.

Course Contents:

to provide knowledge
protection, and ethics

of cyber law, cy

H,l,,|I,*i,.""r*r-,X,lllTt,11l,:.^r",rrworkersandrrusers(10Hrs.)
llix' Xi:: .: ll:, I y:r'-{ \i':;T ;! "'p"i1. a;; i;i *;;il' ii ili l'J; Fostering C
* :,, 1,, n. rp oori u l trr" ;# 

"c#' 
; il;:#'ffi i.::'

Considerations in Detision Muki"g; Eitrr*l; f;;brmation T,

Improving Business Ethics;

Re r ati onship ; e,.,,ffi Iffi 3;lllin,: IiTTffi :,]TH:[fl ;X?T:11':
I::If ;ffi ";'#ffi:,';H,T'.""1il1',"'#il.HI;':;J#,ff ;lt"L,?:ff;,:Encouraging Ethical UResources among Users

for IT professional

Unit 2: Cyberattacks, Cybersecurity, and Cyber Law (l2Hrs.)Threat Landscape - comprrt.. mlid.ntr, ryp". 
-of 'Ixploits; cIA Security lConfidentiality, Intqsliu, Availability, Implementiog cre ut organizationar, NApplication, and End-user Level; Response to cyberattack - Incident Notification prcof Evidence and Activity Logs Incideit containment Eraclication Incident Foll,ow-u1an MSSP, and computer F&ensics; cyber Law; prorririo, of cyber Law and EleTransaction Act of Nepal

Y*| 3:::l and Freedom of Expression (10 Hrs.)

lX;:Xrlj:.i:1,::.ll1.,rf.--1,rffi "?p'.i,*,il,r"cyLaws,Apprications,
H:ffi :"5?:-i.I-TI-":doi?:ritfi;;;;rffi ,#;/#ffi ;:f iJ:::;f,:''#Workplace Monitoring, Sr*"itt*..; pi'r vr^prc*,E r.vruflrorrng, Durverllance; First Amendment Rights; Freidom ExpressiIssues; Social Networking Ethical Issues

Unit 4: Intellectual property (g Hrs.)

lil.",,T::T, o1l?3."1r;_3,:tr:1 
,.,11t,.1t, rrale 

. 
secrets; rntelleduat property r

Infringement, and Cyb ersquatting*

Teaching Methods
The teaching faculties are expected to
upgrade themselves with the current sc-r

unit 5: Ethical Decision in software Development and Ethics of IT organizations (g

l:*f,:: "l**,,rf" :: 1,, I,JTry T..: s t.at e'gi s 
- 
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the help of topics listed in the syllabus. The general teaching pedagogy that can be
teaching faculties for this course includes class lectures, lab-oratory ,.iirity, group
case studies, guest lectures, research work, project work, usigr*ant,
Practical), and written and verbal examinations.

by
ons,

and

Evaluation

Recommended Books:
l. Ethics in Inforrrration Technology, Sixth Edition, George w. Reynolds.'2. Ethics and TeclLnology: controversies, euestionr, urJstrategies for Ethical

Fifth Edition, Herman T. Tavani, John wiley and Sons, 2016. a.

3'EthicsforInfonnationAge,EighthEdition,MichaelJ.Quinn,Pearson'

Examination Scheme
Internal Assessment External Assessment

1.\ .fi
f"jr .r'i.
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Course Title: Cloucl Computing (3 Cr.)
Course Code: CACS402
Year/Semester: Iy/yII
Class Load: 6 Hrs. / Week (Theory: 3Hrs. practical: 3 Hrs.)

Cou.se Oescrtrrttoq

ff*li,?m',T*j,,::::.*; llp}.ations, principres and impiementatio
;::1;,**,ljll.l:f ,Tli:*ctio,,'Ci";'C;;p*il_ffi;ii"",i,fi ".ffi "fflll
:j::::T#i1i#:,*'::,i':x"{":t;{*,Fffi :ffi ::'x::'.:l?,&i:tx':';
:":::l,l*3::,::ongty focuses on practicai skill based i.u.ning.Course obiectives

ft:S..r*,:,Y:.,,:":'":l,l:,::::,. 1r: 
ro provide rheoreticat as weli as practical

:i".'i*"['J:'lf j;,Tf ::']i::*r:::;i.':";lili,#;ffi'"ffi,'TJJHHLiof cloud computing in their p.^onui u! *.iri"r.riar;*i,,iJi
Course Contents

* Unit 1: Introduction to Cloud Computing [6 Hrs.]
1.1 Overview of Cloud Computing --,

1.2 EvolLrtion oICloud Computing
1.3 Characteristics of Cloud Computing
1.4 Types of cloud and its Cloud services
1.5 Benefits and challenges of cloud computing
1.6 Applications cloud computing
1.7 Cloud Storage

1.8 Cloud services requirements.
1.9 cloud and d,/namic infrastructure
1.10 Cloud adoption

Unit 2: Ctloud C_omputing Architecture [6 Hrs]
2.1 Cloud reference model
2. l.l platform as service- 2. L2 Software as a service
2.1.3 Infrastructure as service
2.2 Cloud deployment models
2.2.lpublic clouds
2.2.Zpivate clouds
2.2.3 Community cloud
2.2.4 Hybrid clouds
2.3 Cloud design and implementation using SOA,
2.4 security, trurst and privacy

Unit 3: Cloud yirtualization technology [10 Hrs]
3. 1 Overview of VirtualizationtechniqLies
3.2 Types of Virtuaiization
3.3 Implementation Levers of vifiuarization Structures
3 .4 vifiualization benefits

$;',.
Y4.t
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3. 5 servero,inualization
3.6 hypervisor managemetit software
3.7 virtual infrastructure requirements

Unit 4: iVlapReduce(g Hrs)

+ 4.1 Introduction to parallel computing
4.2 il,Iap-reduce model
4.3 Applications of map reduce
4.4 Parallel efficiency of Map-Reduce
4.5. MapReduce infrastructure

Unit 5: Cloud securify [6 Hrsl
5.1 Introduction to Security,
5.2 Cloud Security challenges and Risks,
5. 3 Software-as_a_Service Secur.ity
5.4 Security Monitoring
5.5 Security Architecture Design
5.6 I)ata Security
5. 7 z\pplication Security
5.8 Virtual Mach;ine Security
5.9 Identity Management and Access Control

Unit 6: Cloud platforms and applications [12 Hrs]
6.1 Web services
6.2 AppEngine
6.3 Azures platform
6.4 Aneka
6.4 Open challenges
6,5 Scientific zpplications
6.6 Business and Consumer applications

Practical Works
1' The practical work r:onsists of all features of cloud computing and fierd visit.

3;#j,l[i,:1'"?1,:::::'^'-li"^:',1'1,!']"yo 
ind"'t'iee;;"I; vou and prepare a repoftorganizational structure and technorogy imprementea.or.rrli,ig";ffifi;",ffij.,

Teaching Methods
The teaching faculties are expected to create environment where students can upupgrade themselves with the ctirrent scenario or.omffi and information technology
I.,1,"-1,:::::.,T,:l il.the syllabus, lhe general teachin"g pedagogy rhat can be follteaching facutties for this .orrr. includes ;;;; [cd;ffidr#:;:rri];;:H.ffi:1
case studies, guest lectures, research work, prnject *"it,lrrignments (Theoretical andand written and verbal examinations.
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4xaminat&n S.hrln.Internal Ar..ss-.ot

Evaluation

Text Books
1. Dr. Kumar Saurabh, Cloud Computing
2. Raj Kumar Buyya, christian vecchiora, S. ThamaraiServi, Mastering clComputing

Reference Books
l' David S' Linthicum, cloud computing and soA convergence in your2 Barrie Sosinsky, Cloud Computing Bible3' Saurabh, K. (2011). croud computing - Insights into New _Era InfrastrucIndia. Wiley
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Course Title: Internship (3 Cr.)
Course Code: CAIN403
Year/Semester: IV/VII
Class Load:

3:,::::"r-:'-:llrl1i,_3:,i,t1mship :oulse is practical industry experiencing

;,''::':.::11::l:11:,1-':v1$egnnlrtuni?r9l';";;*pio;;il;".;;il"",;t,It includes apptving theoretical una p.u.ti."l k";;i;i;;ilr rotuiing real world probworking in industry.

Course Details:
Nature of Internship:

Course objectives: The objective of this course is to expose and penetrate final yearinto market space industry so as to acquire experience. It iives students the opportunitSthe real world industry so that students will be p.ug*ut-i. and able to start their proi
career.

The internship work should be related to computer applications and information r

The nature of work dTr"g intemship shourd impart practical knowledge in comLryrand its applications development, administration und -urugement. The intems

:l"-tY 1"" ^T^,:tTlT 
of 8 (Eight) *".8: Students ,ho.,ld ,turt their internship wiweeks of start of seventh r.-.rt.r. The internstip .an il;r;;;';';;;*-.

government organizations having appropriate .ornprt., system applicationi and infltechnology usages. Generally, the intemship is an inaivlauat activity however can be p
j1::.,,i*:",fl::pr',ll1!" h:r, organizatior,. Ho*"r"r, each student must prepare andindividual internship report on the basis of his/her *ort a*" o*;fiJl"IJ*rr;p
Students working in group at the stlme organizationshould be able to-distinguish thei6rvuH qr L,s D.aurtr urB,,zauon snoucr De able to distinguish th
,"-|}*j lach 

srudent sho.uld be facilitated with a mentor and supervisor. Mentor
intem providing company is assigned to guide each studen, a*i*-i",.n1.ii, i" rn.
Supervisor from college/campus is assignid to supervise each stujent aurirrj irri.*,
Phases of Internship:

The following are the phases of intemship evaluation:
1. Proposal Suhmission: Students must submit and present project proposal

week of start of the internship.

2' Mid-Term: Students r::j rrbTit progress report and defend midterm progress
intemship work in the l2th week oithe r"r.nth semester.

3' 
I':il.::lT:1:ron: Students must submit and orailv defend the internship work
last week of the seventh semester but before final board J;;;,;;;. Tlqrurr4Lrvltr u Luuvli

l1].,4 submit the internship final report to their respective department before
;J il;;;;dJ;

prescribed' The hard/soft copy of report should be made available to the external
before a week of presentation date. A viva voice will be conducted bv eval
committee.

Provision of Supervision:

/'
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There shoulcl be a regular faculty of campus/college a'ssigned as a supelvisor' Tl

supervisor is to guii'e the students throughout the i"tt1:111,i:1",0^t:'1,1:"::ruPlr v rrvr 
at m-ost five internship students in a class

suggestions. A supervtsor can supervlse

Provision of MentorshiP:

There should be a regular employee in the intern providing organizatton assigned as

The role of mentor iJto guide the students throughout the internship period at the org

Evaluation Scheme:

1. Proposal Defense of 5% of total marks based on internship prc

presentation.

2. Midterm of 75yoof total marks based on the progress of the work of in

3. Final Defense of 2Oo/rof total marks based on presentation of internship wor

voice.

The 5 marks of the proposal defense will be evaluated by the research c'ommittee

HoD/Co-di.*tor/Sipervisor as a part of proposal defense. The

iiooTc""tairrior, Supervisor and Mentor as a part of mi
1 r1--

out of the 75 marks, the HoD/Coordinaior will evaluate for 5 marks, the

waluate for 35 marks and the mentor examiner will evaluate for 35 marks' The

mentor should be provided to the corresponding campus/college in confidential

..mairrirrg 20 marks of final defense *itl u. evaluated by the external exami

university.

out of 100 marks, the 80 marks (Proposai + Midterm Evaluation) will be considered

assessment while th. 20 *kr Gi*l D.f.nt.) will be considered as extemal

student in the irt.-rhip ,horld get passed in each of the internal and extemal

individually. Any student failing to pass each of the assessments will be considered

The evaluation committee and evaluation criteria should be as follow;

Evaluation committee
- InternshipSuPervisor
- Mentor from Intern ComPanY

- HOD/Coordinator
- External Examiner

Focus of the evaluation
- Presentat.ion skills
- Level of work done during internship

- Understanding of internship activities

- InternshiP rePort
- VivaiQuestion answer

Report Contents:

b.
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1. Prescribed content llow for the internship proposal

1. Introduction
2. Problem Statement
3.Objectives
4. Description of Intemship Work/project (Expected)
5. Internship Plan (Expected)
6. Expected Outcome of Internship Activities
7. References

2. Prescribed content flow for the internship report

1. Cover & Title Page
2. Certificate Page

i. Mentors' Recommendation from Company
ii. Supervisors'Recommendation
iii. Examiners'Approval Letter

3. Acknowledgement
4. Abstract Page lExecutive Summary
5. f'able of Contents
6. [,ist of Abbreviations, List of Figures, List of Tables, List of A
7. \4ain Report
8. References
9. Bibliography (if any)
10. Appendices (Screen Shots/ Source Codes)

3. Prescribed chapters in the main report

l. Chapter 1: Introduction
1.1. Introduction (Introduce the project/ work done during internship)
1.2. Problem Statement
1.3. Objectives
1.4. Scope and Limitation
1.5. Report Organization

2. Chapter 2: Introduction to Organization
2.1 . Or ganization Details
2.2. Orgaruzational Hi erarchy
2.3. Srorking Domains of Organization

Description of Intern Department/Unit

3. chapl;er 3: Background study and Literature Review / Related w
3.1. Background Study (Description of fundamental theories, general and

terminologies related to the internship project)
3.2.Li.terature Review (Review of the similar projects during

and results similar the projects during internship)

4. Chapter 4: Internship Activities
4.1. Rr:ies and Responsibilities
4.2. Weekly iog ( Technical Details of Activities) ;'
4.3. Description of the Project(s) Involved ilft InternshQg t"'

A(^]* o

2.4.

theories



4.4. l'asks / Activities Performed

5. Chapter 5: Conclusion and Learning Outcomes
5.1. Conclusion
5.2. l,earning Outcome

while writing above chapters students should avoid basic definitions. They relate and
contextualize the above mentioned concepts with their project work done during
the host organization.

figure
above

Y--

at

Citation and Referencing

The listing of references should be listed in the references section. The references contain the
list of articles, books, urls that are cited in the document. The books, articles, and others that
are studied during the study but are not cited in the document can be listed in the bibliography
section.

The citation and referencing standard should be APA referencing standard. The text inside the
document shoul,J be cited accordingly. The APA referencing standard can be found in the web
at https ://apastyl e. apa. ors/

Report Format Standards

A. Page Number

The pages from certificate page to the list of tables/figures/abbreviations/a ls should
be numbered in roman starting from i. The pages from chapter 1 on should be
numbered in numeric starting from 1. The page number should be inserted at
center.

, aligned

B. Page Size and Margin

. The paper size must be a page size corresponding to ,{4. The margins must

Top: l; Br:ttom = 1; Right = l;Left1.25

C. Paragraph Styls

. All paragraphs must be justified and have spacing of 1.5.

D. Text Font of Document

. The contents in the document should be in Times New Roman font

. The font size in the paragraphs of document should be 12

E. Section Headings
. Font size for the headings should be 16 for chapter headings, 14

for sub-section headings. All the headings should be bold faced.

F. Figures and Tables

. Position of figures and tables should be aligned center. The
centred below the figure and table captions should be centred
captions should be of bold face with 12 font size.

Final Repnrt Binding and Submission: tu



No of Copies: 3 (College Library + Self + Dean Otfice)

Look and Feel: Golden Embracing rvith Black Binding

A final approved signed copy of the report should be submitted to the Dean
Section, FOIISS.

Teachins Methods:

The major teaching methods that can be followed for this course includes i
class lectures, group discussions, presentations, and demonstrations.

Evaluation

a(...^ A .i .;,-
lU yl *4*^ *' 

''d', -/ ,.ir. 
q?n{{qdt

Examination Scheme
External Assessment

Final Defence

Internal Assessment Total
Proposal
Defence

Midterm
Defence h

5 75 20 1,100



Elective Courses

Course Title: Image Processing (3 Cr.)
Course Code: CACS,I04
Year/Semester: IVA/II
Class Load: 5 Hrs. i Week (Theory: 3Hrs. Practical: 2Hrs.)

Course Description
This course presents introduction to several topics on image processing techniq
applications. It also explores the students to real-world applications of image

Course obiectives
llpon completion of this course, students should be able to 1. Explain the basic c

digital image processing and various image transforms. 2. Develop a broad range

processing techniques and their applications. 3. To familiaize the with the image
enhancement, image restoration and image segmentation techniques.

Course Contents

Unit 1: Fundamental of Image processing
Image representation, basic relationship between pixels, elements of DIP
system, elements of visual perception-simple image formation model,
Sampling and Quantizalion, Color fundamentals and models, File Formats,
Image operations. Brightness. contrast, hue, saturation, Mach band effect

Unit 2: Image Enhancement
Image Transforms, Fourier Transform and Discrete Fourier Transform, Fast

Fourier Transform. Cosine Transform, Frequency domain image
enhancement, low pass filtering, high pass filtering, homomorphic filter,
Gaussian filter
Spatial domain image enhancement, point processing, contrast stretching,
clipping and thresholding, digital negative, intensity level slicing. Histogram
processing: equalization, modification, Spatial filtering averaging,
Smoothing and sharpening, median filtering, spatial low, high and band pass

filters

Unit 3: Image Restoration:
image Restoration - Image degradation model - Noise modeling - Blur,
inverse filtering- removal of blur caused by uniform linear motion, Weiner
tiltering, Morphological operation, erosion and dilation,

Unit4; Image coding and compression
Need for compression, redundancy, pixel coding, run length coding,
Huffmancoding, Elements of information theory, Error free compression,
Lossy compress;ion, Image compression standards- JPEG& MPEG, wavelet
based image cornpression.

Unit 5: Image segmentation and feature extraction
Image Segmentation: Thresholding, Region based se n, edges, line
and curve detection, edge operators, Image

l,r' /
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of features, feature extraction , Texture , Feature reduction algoritlms.
Image classiflcirtion, ciustering techniques,

Case Studies irL Image Security, Steganography and Digital watermarking.
Visual effects, Case studies in Medical lmaging and remote sensing.

Evaluation
Evaluation Scheme

Internal Assessment External Assessment To r1

Theory Practical Theory Practical
1C

20 20 (3 Hrs.) 60 (3 Hrs.)

Laboratory Work
Laboratory work should be done covering all the topics listed above and a small 1

should be canied out using the concept learnt in this course using software like ma1

Text Books:
1. GonzalezRafel C, Digital Image Processing, Pearson Education, 2009.

2" S.Sridhar, Digital Image Processing, Oxford University Press, 2011

Reference Books:
1. Milan Sonka, Vaclav Hlavac and Roger Boyle, Image Processing, Analysi

Machine Vision, Second Edition, Thompson Learrung,2007

/r'*
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Course Title: Database Administration
Course Code: CACS405
Year/Semester: [VA/II
Class Load: 6 Hrs. /Week (Theory: 3Hrs, practical3Hrs.)

Course Description
This course provides the comprehensive knowledge aboutrelational
system in administrative approach to integrate in enterprise levelof
environment wLLich encompasses with oracle databaselnstances Man
installment in network environment, implementing user role and privileges, milti
management, back and recovery.

Objectives: The general objectives of this colrrse is to provide core knowledge of
works on relational database management system.

Unit llntroduction to an Oracle databasel2Hrs
memory, storage structu
Values at Runtime, O
Synonyms, Seq

Oracle Database installation, Database creation,starting up and shutting down or
oracle Network component, communicating between Databases; Using- Dynamic
views, Using the Automatic Diagnostic Repository (ADR), using the Alertiog
Managing Initialization Parameter Files.
Unit 3: Tablespace and Storage management
working with rablespaces and Data Files, creating and adding tab
datafiles,Managing Control Files, Online Redo Logsand Archive logs;Multiplexin
logs and control files, database archiving.
Unit'4Managing Users, Roles and Privileges 6Hrs

Overview of the Oracle Database Architecture (process,
and responsibilities, Familiar with SeL*plus,Accepting
Command (DDL (Tables, Constraints, IndexesViews,
Materialized Views), DML, Join and Subquery)
U nit? Managing Database Instances5Hrs

Privileges, and Roles.
Unit 5: Multitenant Database Architecture
Understanding the Multitenant Architecture, Pluggable Architecture; Creating CDB;
Pluggable Databases (PDBs) within a CDB; Manage cDBs and pDBs, Backup and
Manage Security in Multitenant databases
Unit-6Configure the Oracle Nefwork Environment5Hrs
Overview of Network Configuration, Oracle Net Listener Configuration and
oracle Net Naming Methods, Networking the Net Configuration Assistant, Cc
Connections with Net Manager, View Listener Configuration, Start and Stop the Ora
Use TNSPING to Test Oracle Net Connectivity, Connect to the Database, ionfigure
with Enterprise Manager

Assigning Quotas to Users, Applying the Principal of Least Privilege, Creating and
Profiles, Administering User Authentication Methods, Managing Oracle Datafiase I

t/ 7;vrl1:,,
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Unit -7:Backup and RecoverySHrs
Backup and Recovery concepts, Database backup, restoration and
backupand recovery-stralegy, Backup and Recovery options; Data Dump; user-M,
and Recovery; configuring RMAN; RMAN Backups, Restore and Recovery, per
PDB llashback.
Unit-8
Automate Tasks with the Scheduler4Hrs
Introduction to the scheduler, Access fughts, Scheduler components and work
Job, Job classes, use Time Based, Event-Based Schedules, create an Event-Based

Laboratory Works
Laboratory works should be done covering all the topics listed above ancl a small
garried out using the concept learnt in each unit in the group. work should
individual basis.

Teaching Methods
The general teacliing pedagogy includes class lectures, group discussions, case
lectures, research wotk, project work, assignments (theoretical and practicai), and
(written and verbal), depending Lrpon the nature of the topics. The teachin
determine the choice of teaching pedagogy as per the need ortne topics.

- References
1. Fernandez, L Beginning oracre Database 12c Adrninistration. Apress.2. Press, o. oracle Database 19 c: Administration workshop vol-t7u.
3. Tltomas, B' Oracle Database 12C Administration CertifleclAssociate. Sybex.
4. Pro Oracle Database 18c Administration: Manage and Safeguuid you,

Data, Michelle Malcher and Darl Kuhn, Third Edition.
5.
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Course Title: Nefrvork Administration (3 Cr.)
Course Code: CIAC5{06
Year/Semester: IV/VII
Class Load: 6 Hrs. / Week (Theory: 3Hrs. Practical: 3 Hrs.)

Course Description: The course introduces the theoretical as well as practical
Network Administration. The course includes concepts of work station, server a
Network infrastructure, Implementing di fferent network service s.

Course Objectives: The objectives of this course is to make the students to
implement enterprise level network with its services.

Course Contents:
Unit I: Introduction [4Hrs.]

Network administrator as a Profession, Network administrator professi
Recent trends in network administration.

Unit I: Work Station, Server and Services [I6Hrs.]
Workstation: Architecture design, Hardware strategies, OS installation. Si
Hardware Strategies, Hardware Fealures & Specifications. Service: Requir
Planning and Engineering, Service Launch, Disaster Recovery.

Unit II: Infrastructure [6Hrs.]
Network Architecture, Network Operations, Datacentres Overview ar

Datacen[res.

Unit III: Service Recommendation [16Hrs.]
Server Llpgrade, centralizing a service, Service Monitoring, Namespi
Service, lPrint Services, Data Storage, Backup and Restore, Software Repo
Services.

Unit IV: [6Hrs.]
PreparingS procurement plan/document for enterprise level network setup

Laboratory Works:
The laboratory 'work includes implementation of the mentioned content in syl
LINI-IX and Windows operating system.

Teaching Methods
The major teactLing methods that can be followed for this course includes cla
laboratory activity, group discussions, presentations and case studies.
Evaluation
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Examination Scheme
Internal Assessment External Assessment otal

Theory Practical Theory Practical
20 20 (3 Hrs.) 60 (3 Hrs.)

Text Book:
1. The Practice of System and network administration, 3'd Edition, Thomas A.

Christina J. Hogan, Strata R. Chalup
2. Mastering Windor,vs Server 2019: The complete guide for IT professiona

and manage Windows Server 2019 and deplqy new capabilities, 2nd Editic
:i. Ubuntu and Centos Linux server adrninistiation, MD. Tanvir Rahman, 201
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Course Title: Software Project Management
Course Code: CAC5407
Year/Semester: IV/VII
Class Load: 5 Hrs. /Week (Theory: 3Hrs, Practical: 2Hr.)

Course Description
l'his course provides the comprehensive knowledge about Software Project Management,
which encompa,sses with Software Project Planning, Scheduling, Cost Estimation, tr5sk
management, Quality management and Configuration management.

tundamental knfwledge ofObjectives: The general objective of this course is to provide
software project management and corresponding software tool.

Unit -1
Software Project Management Concepts
Introduction, Project and Software project, Software project vs other project,
Problems in software project management, Process of SPM. Characteristics of o

manager, Successful Software Project Manager, Overview of Software Project

Unit-2
Software Proj ect Scheduling
Objectives of activity planning, Work breakdown structure, Network planning
Critical path method (CPM), Program evaluation and review technique (PERT),
diagramming method (PDM), Shortening project duration, Identifying critica
Forward pass and Backward pass

Unit -3
Software Estimation Techniques
Software Effort Estimation: Problems with over and under estimations, Basis

Estimating, Software effort estimation techniques, expert Judgment, Estimating
Bottoms-up estirnating, Top-down approach and parametric models.

Unit -4
Software Evaluation and Costing
Project Evaluation: Strategic Assessment, Technical Assessment, cost-benefit
flow forecasting, cost-benefit evaluation techniques, Risk Evaluation. Selection of
Report, Project approach: Choosing technologies, choice of process models,
methods.

Unit -5
Risk Management
Risk ldentification, Planning, Evaluation and Management, Categories of Risk, F
dealing with risk, evaluating Risks to the schedule.
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Unit -6
Software Quality Management
TQM, Six Sigma, Software Quality: defining and
of software quality in software planning.
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Software Configuration Management
Concept, Requirement and Elements of SCM, Baseline, SCM Repository, V
version control, SCM Process, Change Control Process. Configuration Audit
Reporting. Case Study: Version Control Software Tools (Git, CVS, SVN)

Laboratory Works
Laboratory works should be done covering all the topics listed above and a small
be carried out using the concept learnt in each unit in the group. Work should be
individual basis. Student may choose project Management tools like (MS
dot Project, Trello, Asana, ClickUp).

Teachins Methods
The general teaching pedagogy includes class lectures, group discussions, case

lectures, research work, project work, assignments (theoretical and
examinations (written and verbal), depending upon the nature of the topics.
faculty will determine the choice of teaching pedagogy as per the need of the topic

References
1. Cotterell, B. H. (2018). Software Project Management. McGraw-Hill,. 

".2. Dutt, S. C. (n.d.). Software Project Management. Pearson Education t r4ih
3. A.S. Kelkar (n.d.). Software Project Management. PHI Learning.

T lIrs
irnd

Status

should
igned on

OpenProj,

guest

), and
teaching

dru,

6*
?M

+lft$



Course Title: Advanced .Net Technology (3 Cr.)
Course Code: CACS408
Year/Semester: IVIVII
Class Load: 6Hrs. AVeek (Theory: 3 Hrs. practical: 3 Hrs)

Course Description
This course provides skill to develop modern software program with graphical
using the language C# with ASP.net. Student will build Window-based and web-
adding controls and setting properties of these controls.

Course Obiective
The objective of this course is to understand the theoretical foundation as well as
aspects of Windows Application, ASP.NET Core web application framework and
features.

Course Contents
Unit 1: C# Basics
Introduction to .NET Architecture, Class and object: creating class, I
Objects, Access Modifiers, Arrays, Inheritance, Exception Handling and
finally, throw and throws, create multithread program, Thread lifecycle. File Io:
Stream Reader, Stream writer, Binary.Reader, Binary writer, Serialization.

Unit 2: Windows Application
windows Forms: Benefits, window Forms control, Properties and Event, .NET
Forms, Form Inheritance. Dialogs, Tooltips, Resizing, Menus and context Men
Control Creations, Handling Multiple Events, Graphics and GDi+

Unit 3: Introduction to ADO.NET
Benefits of ADO.NET, ADD.NET compared to classic ADO, ADO.NET
(connected and Disconnected), Shared and Database-Specific classes, usi
connection. working with DataSets, Managed Providers, Data Binding,
Working with Data Reader, Transactions

Unit 4: ASP.NET working with Data and Security
web Application using ASP.NET, ASP.NET Architecture, working with
Interface Elements, Deployments, Web sites, Applications and Virtual Directories
Accessing Data using ADO.NET, Connecting to Data, Executing
management ( Page-Level state, using Cookies to preserve state, ASP.NET
Storing Object in Session State, Configuring Session State )
Validation,IIS URL Authorization, Forms Authentication and Config File enc

Unit 5: ASP.NE'T AJAX and MVC
Introduction to ASP.NET AJAX, ASP.NET AJAX Server Control, ASP.NET AJ
Data, ASP.NET AJAX client-side Libraries. Introduction ASP.NET MVC, web
Using MVC pattern Razor View and controller, Model

Unit 6: Hosting and Deploying ASP.NET Core Application
App Servers and Hosting Models: IIS, Nginx, Apache, ASP.NET Core
Docker and Containerization, Publish to Azure cloud
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Laboratory works
The laboratory rvork includes r,vriting programs covering most of the concepts of
using C# and .NET core SDK (3.0 or above)

Teachine Methods
The teaching faculties are expected to create environment where students can
upgrade themselves with the current scenario of computing and information tech
the help of topics listed in the syllabus. The general te;chin;pedagogy that can be
teaching faculties for this course includes class lectures, lab-oiatory u.iirity, group
case studies, guest lectures, research work, project work, assignments
Practical), and written and verbal examinations.

and
rvith
rd by

logy

Reference Bookq
1.. Herbert Shildt, "C#: The Complete Reference,,, TMH
2. c# 8.0 and .NET core 3.0 - Modern cross-platform Development, Fourth

Mark J. Price, 2019
ASP.NET Core in Action, by Andrew Lock, 20lg

tion, by

3.

4.

5.

6.

tan Griffiths (2012), Programming C# 5.0, O,Reilly Media, Inc.
Sharp, J. (2013). Microsoft Visual C# 2013 step by step.
Albahari, J., Albahari, B., & Drayton, p. (2012). c# 5.0 in a nutshel/ (5th ed
Sebastopol: O'Reilly. AM
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Course Title: E-Governance (3 Cr.)
Course Code: CACS409
Year/Semester: IV/YII
class Load: 4Hrs. Aileek (Theory: 3 Hrs" Tutoriar: 1 Hrs)

Course Description:
This course familiarizes students with different concepts of E-Governance, differer
models and infrastructure development, use of data wiehousing and datamining fr
and different case studies of different countries.

Course Objectives:
. To develop knowledge of e-govemance
o To know different e-governance models and infrastructure developmento To know to use concepts of data warehousing and mining in e-governance

Course Contents:
Unit 1: Introduction (6 Hrs.)
E-Governance - An overview; why E-Govemance; Issues in E-Governance Appli
the Digital Divide; Evolution of E-Governance, its Scope and Content; presenicl
of Growth in E-Govemance; E-Govemance Applications; E-Governance lnitiative

Unit 2: E-Governance Models (12 Hrs.)
lntroduction; Models of Digital Governance - Broadcasting/Wider Dissemina
critical Flow Model, comparative Analysis Model, Mobilization and Lobbvi
Interactive Service ModeVGovernment-to-Citizen-to-Government Model (G2C2G)

;;i ;;'ci;;;; i"-.iui ",Levels; Key Focus Areas; Towards Good Govemance through E-Governance

Unit 3: E-Governance Infrastructure, Stages in Evaluation and Strategies for
Hrs.)
E-readiness - Data System lnfrastructure, Legal lnfrastructural preparedness,
Infrastructural Preparedness, Human Infrastructural prepareiness, T
Infrastructural Preparedness; Evolutionary Stages in E-Governance

Unit 4: Applications of Data warehousing and Data Mining in Government (6
Introduction; National Data Warehouses - Census Data, Prices of Essential Cor
other Areas for Data warehousing and Data Mining - Agriculture, Rural
Health, Planning, Education, commerce and Trade, other sectors

Unit 5: CASE Studies (16 Hrs.)
Nepal (E-Govemance Master Plan of Nepal; E-Governance in Local Government
Nagarik App)
India (NICNET - Role of Nationwide Networking in E-Govemance; col
computer-aided Administration of Registration Department (CARD); Smart N' \-- -.-/,
Computerization of Urban Local Bodies (Municipalities); National Reservoir
!-"p-r.lty Monitoring System; Computerization in Andra Pradesh State Trading
Ekal Seva Kendra; Sachivalaya vahini or E-Governance secretariat; Bhooml
Judiciary; E-Khazana for Govemment Treasury, Andhra pradesh;
of Director General for Foreign Trade (DGFT); PRAJA - Rural

E-Governance
e-governance,

ions and
bal Trends
in Nepal

Mo<lel,
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Evolution
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Paradigm in Citi:zen Services; E-Panchayat (Electronic Knowledge Based panchayat); General
Information Services of National Informatics Centre)
Other Countries (E-Governance initiative in USA; E-Govemance Case Stu6y [n China -Beijing Business E-Park; Brazil's Poupatempo or 'Time Saver' Centres; Sr,[ Lanka -
Kothamale Com_rnunity Radio Internet project)

Recommended Books:
4. E-Govemance: concepts and case Studies, c.S.R. prabhu, Second Edition,

2012.
5. Strategic Planning and Implementation of E-Governance, p.K.Suri and

20t9.

PHI Learning,

Sushil, Springer,

6. A Study of the Practice of E-govemance
Approach In Measuring The Maturity of
Mahmudul Hasan Rafee, 2012.

in the Developing Countries: A Qualitative
E-government, Kazi Hassan noUi[ and Md.

7. Implementing and managing e-Government, Richard Heeks, 2006.

Teaching Methods:
The teaching faculties are expected to create environment where students can update emd
upgrade themselves with the current scenario of computing and information technology w.ith
the help of topics listed in the syllabus. The general teaching pedagogy that can be followed by
teaching facultier; for this course includes class lectures, tutorials, group discussions, cilse
studies, guest lectures, research work, project work, assignments (Theoretical and Practical),
and written and verbal examinations.

[#@^
-z 

-A
b '-mk*"4mE

n

Examination Scheme
Internal Assessment Bxternal Assessment T rtal

Theory Practical Theory Practical
20 20 (3 Hrs.) 60 (3 Hrs.)

t
,,;'}";'i:''l 

,::r.p

I



Course Name: Artificial Intelligence (3 Cr.)
Course Code: CACS410
YearlSemester: IV/VII
Class Load: 5 Hrs. / Week (Theory: 3Hrs. practical: 2 Hrs.)

course Description: The course introduces basics of arlificial intelligent. It coversconcepts arlificiar intelrigence, problem solving, knowredge representation, neurmachine iearning, naturar ranguage processi.g, m-achine vrsion and expert systems.

Objective:

I|;r,'":*T:l:,,?:"y:.:,:1,:.1: 
t: intr:duce the basic principres, techniques, and aArtificial Inrelligence. upon the compleir"r r,"a.rir;iil;t,J ,.Jl' Gain fundarnentar concepts of principles of Ai toward probrem sorvperception, knowredge representation, ancr learning.

' Investigate applications of AI tecluriques in experf systems, arlificial neuralother machine learning models.

Course Contents:

UNIT 1: INTRODUCTION
1.1 Intelligence, Intelligent behavior,

tirought process and behavior, Hard
Foundations of AI
Applications of AI

Intelligence, Understar.l,r, 
tllArtificial

vs. Strong AI, Soft vs. Weak AI
1.2

1.3

1.4 Intellige,t Agonts: rntroduction of agents, Structur.e of Intelligent agent, pIntelligent Agents,pEAS description of Agents, Types of Agents: Simprevlodel Based, Goal Based, Ltitity Based, r.urning agent, EnvironmrDeterministic' Stochastic, Static, Dynamic, observable, 
"Serni-observable, 

SirMulti Agent

UNIT 2:PROBLEM SOLVING METHODS

Queens Problem, puzzleprobleni 
etc.

2.1 Definition of a problem, probrem as a state space representation, probrem
well-ciefined prrobrems,constraint satisfaction probrem, water jug probpr.[]gm, Cryptarithmetic problem, Grap, colorini problem

2'2 Problein sorving by searching, types of searcrring. Measuring probremperformance, General State Space Search
, , 

H:::3jT:i::-:i.,:"..:T] ?.uTn: 
Depth_First Search,Depth_Limited Search,Deepening depth first Search, Bicrirectlonal Search, using uninformed searchfor solving N-Qr:eens problem, puzzleproblem 

etc.
2'4 Informed search:Greedy Best-First Search,A* Search, optimatity of A*, Loca

Xl:":l,n:,11,_tI:I,"d 
Annealirg, Using informect search rechniques for so
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f

,tt 2.5 Game Playing, Optimai Decisjons in Games, Alpha _ Beta
Tic-Tac -Toe problem, Stochastic Gaines

UN{IT 3: I(NOwLEDGE REpREsEI\rrATIoN AND REASONTNG[1SHrs., , 
:::l:::::" Xy"l:1..Ti"._ .f r<,.,,i.ag.,';,;, in r(novr,reclgeIfuowledge Representation Systems, properties of Know,.# ,i;;:Types of Knowledge, The Role of Knowledge

3.2 Knowledge representation tecrl-riqr-res: Rr-rre Based, Semantic Nets, Frames, , 
l:"-i::,1:::,^Iqlc, Syntax.and' Semantic of propositionat logic,proofr4t ru61\,r-rIU(conjunctive Normal Form (cNF), Resorution Aigorithm,Limitations
Logic, Forward and Backward Chaining

3'4 Predicate Logic, FopL, Syntax, semantics. eLrantrrication, horn crauses,

l?ll"3l:."1,::*:s iT: 
-lL 

(Existenriat anci universat i,stantiarion), Rulun i n c ati o n und r i ft i;; : ;;; #; ; ;?, ff:::# ",.,lTJ i::f,i. r,:,: R;,11System (RRS)
3.5 Ijandling uncertain Knowredge, Radom variables, prior and posteri

Inference using Fulr Joint Distributio,, Bayes, RLrle ancl its use, BayerReasoning; in Bayesian Networks

UNIT 4: LEARNING

4.1 Concepts ofmachine learning
4.2 Rote learrLing, leaming by analogy, inductive learning,

Supervised and unsupervised learning,learning by evolution

5'llntroductio.n to artificiar neurar network,Mathematicar mocrer of neurar n,

:.::1] :::l:::k',f."1_to.ward, feed_back,Gate reatization using neurai nein neural networks: Back p,opagation argorithm,Hopn.rj niiffi, ffijl;5'2 concepts of naturar ianguage understanding ancr naturar rangr-rage generanatural language processing, Syntax analysis, Semantic analysis, pragmatic 
a

UNI]. 6: EXPER:T SYSTEM AND MACHI]\E VISION
6'1 Expert System, Architecture of an expert system, Stages of expert
6'2 concept of lv4achine vision. Steps of machine vision, apprication

UNIT 5: NEURAL NETWORKS AND NATURAL LANGUAGE PROCESS
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Laboratory worl<:
Laboratory exercises can be conducted in LISp, pRoLoG or any other high 1

language. Laboratory exercises must cover theconcepts of rule based inteuieenvtrr Llrcuurrsep[s oI rute Dased tntelltgent
anci reasoning,search techniques, neural networks, etc.for solving practical plobl

Reference Books:
1. Stuart Russel and peter Norvig, Artificial Inteiligence A Moclern
2. E. Rich, K- Knight, Shivashankar B. Nair, Artitrcial I,teiliger-rc e,Tata
3. George F. Luger, Artificial Intelligence: Structures and Str"ategies for

S olving, Benj amir/Cummings publication
4. D. w. Patterson, Artificial intelligence and Expert Systems, prentice Hall.
5. P. H. Winston, Artificial lntelligence, Addison Weslev.
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Course Title: Operational Research (3 Cr.)
Course Code: C:AOR4S1

Year/ Semester: MVUI
Class Load: ulHrs. /Week (Theory: 3 Hrs. Tutorial: I Hrs)

Course Description
Operations Research is the study of scientific approaches to decision-making. Through
modeling, it seeks to design, improve and operate complex systems in the best possi
mathematical tools used for the solution of such models are either deterministic or stochasti
on the nature of the system modeled. In addition, the course will learn very powerful
solution techniques for decision-making problems that are used today by many
to help them save/earn millions of dollars. The module covers topics that include: linear
transportation, assignment, inventory control, replacement theory and game theory. Analyti
and computer packages will be used to solve problems facing business managers
environments

Course Objectives
The general objectives of this course to provide a broad orientation of the field of optim
emphasis on basic theory and methods for continuous and discrete optimization
dimension, and it also gives some insight into its use for analyzingpractical optimization

Unit 1: Introduction to Operations Research
hrs.
Introduction, History of operations Research, Stages of Development of operations
Relationship bebryeen Manager and oR Specialist, oR Tools and Techniques,
Operations Research, Limitations of Operations Research

Unit 2: Linear .Programming Problem
hrs.
Introduction to Linear Programming, Linear Programming Problem Formulation, F
Different Types of constraints, Graphical Analysis of Linear programming, G
Programming Solution, Multiple Optimal Solutions, Unbounded Solution, Infeasible Sol
of Simplex Method, Simplex Method Computation, Simplex Method with More Than
Primal and Dual Problems, Economic Interpretation

Unit 3: Transportation and Assignment Problem
hrs.

Transpoftation Problems definition, linear form, Solution methods: North West corner
cost method, Vogel's approximation method. Degeneracy in transportation, Modified
method, unbalanced problems and profit maximization problems. Transshipment
Assignment Problem Structure and Solution: Short-Cut Method (Hungarian Method),
Assignment Problem, Infeasible Assignment Problem, Maximization in an Assign
Crew Assignment Problem.

Unit 4: Queuing Theory
hrs.
Basis of Queuing theory, elements of queuing theory, Kendall's Notation, operating chp
a queuing system, Classification of Queuing models.
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Unit 5: Inventory Control
hrs.
In'entory classilication, Different cost associated to Inventory, Economic order quantirmodels with deterministic o"rnurar, agJ unutyrir. 

Hconomic order qua 
.

Unit 6: Replacement theory
hrs' Introduction, Repla."*.n, of capital equipment which depreciated with time, replalternative equiprnent, Group 

"rd 
irdir;;;l replacement policyUnit 7: Game Theory

hrs.
lntroduction, characteristics of Game Theory, Two person, Zero sum games, pure strategytheory, Mixed srrategies 1z*2, mij,^i*"i.r,. and graphical methodsTeaching Methods

6

, Inventoty

6

acemerrt by

7

Dominance

Refe1119es/ S u ggested Read in gs :

Evaluation

Hillier, F.S.,ft Lieb
rhe McGraw ;ffi;:"l,ilfl? Introduction to operations Resear ch,Tthedition.

."ffi:r:ri;oy;,,|;,fr"ui**i, p.' a ru*itarasi, A. (2007).operarions Research.
,n"ffii,riI;rl1?:r/;r.operational 

Research: rheory and Apprication. Macmitlan
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!1urse 
Titte: project III (6 Cr.)

Course Code: CACS4S2
Year/Semester: IV/VII
Class Load: Hrs./Week (practical: 12 Hrs.)

,:iffi3:::1',fJ:'"": rhis.final vearproject is apractical course where students

ff li::inc,udes,.",LT,li:tffi:1JJlT#;xn:,1'Hi:1*i';*.""1,ffi
course objectives: The objective of this course is to make students able to designsoftware applications uy fotiowing 

"pp."pri", a.r.rop*Lnt methodorogy.

Students should develop a complete functioni
lI i":,. CRUD operations orri. s"i

lorung system. The system should not;;;;j;,**ffi iji:H-"#,ffi :'.:'dlil1'"fTfl,,"y,;Io::l:gr*r,relevant to the project. Th" p."j";;;h;;ld incl
:l,f ffili*::,l*::n*::F;;;i;ffi 

,,l"fi:1,]??:.:ffi 
:;[T1X1;f:ffi lH,T:f;i;::J1'jr{:tii::}ii:;i'il-.:titr'#;Hffi ,[:

lfi::j;ffi llt;'--[1J;ffi*ril:,y::.:1i:dl''J,'.;:1ffi :',x?;,ff Hi"-'
#ff ::"',,"-:11:X'#,:""x*:,::::xi@illt',i,l;[f; ::,il1':f;;'Xr'5;APIs or plugins except in some ;;;"il;l;';,ffi:#::
Phases ofproject:

The following are the phases of project work:

4' 
I,::["iil,lJ:fril:';1r,i':3ft.;#ust submit and present proj ect proposar

5' Mid-Term: Students must submitprogress report and defend midtermproject work in the 12ft weet ofltri .igt,t semester.

6' Final submission: students must submit and oraily defend the project work
ffi"*,:l,l:..:flT;:::l"l bli u"C. nnar boarJl**l,ution. Students msubmi t the proj e ct final rep ort, 

",i,. 
i, * rp 

".",,; Hffi:TJ ;: #::il:.?H
flXr3;f :::f :f ;3:..1T,:n::*.,,i*n"ar,"Jffi rormatasprescrih ardls o ft c op v o r rep ort s h o ur d u 

" 
rnua"' lIffi 11 1?::i:fflT;'.i;."X1

:.ll,H:ffi :,""," f * : ; Ii:.ly f:: :",1,i"; $; ;r il". r",i" *. o by th e dem o,session, where students have to il;;;;,ffi;'**# :T;o"t""',J"t*iff:by evaluation committee.
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Evaluation Scheme:

4' Proposal Defense of LT%oof total marks based on project proposal and its presentation.

5. Midterm of 70% of total marks based on;
a. Work Done 60Zo

i. System Analysis and Design
ii. Implementation
iii. Understanding of methods used in project
iv. Abiiity to work with others
v. Abiliry to identify problems
vi. Amount of work performed

b. Documentation l0yo
i. Report Organization
ii. Writing Sryle
iii. Completeness of Report
iv. Readability
v. Organization and analysis of data and results

6' Final Defense of 20% of total marks based on presentation and project demonstrationand viva-voice' Each group member should present about the project followed by ftedemonstration of project developed. The project rrro"la be ready-to *r, ro. the dernosession.

The l0 will be evaluated by the research committee formedi;;;;;.;ffiffi;,Tff:
evalttqto.A hrr tho .,,-^*.:^^- ^- r i--r - ! . j

:"1',::':*1.t-::t_'*is,orand internal 
"*u-in.r ur ;nart i3
uu marKs ano lnternal examiner will evaluate for [0

fl*i;l[,::^111y"s 20 marks of final defense will be evaruated by the external examinerfrom the university.

Out of 100 marks, the-80 mTks (proposal + M ) will be considered as internal

;;;;#':;;"""i;ffJ:H"XTin.li,,iJ,,^11_, A __- ,r 1 qrru v^Lurllcll assessm(individually' Any student failing to pass each of the assessments will be considered as fail.

The evaluation committee and evaluation criteria should be as follow;

c. Evaluation committee
- Project Supervisor
- HOD/Coordinator
- Internal Examiner (Regular Faculty)
- Extemal Examiner

d. Focus of the evaluation
- Presentatiorr Skills
- Project Demonstration f

,t

Project Report
Viva/Question Answer
Level of Work and Understanding

: ,*.iL d};)" ',J f'';l fitqk\ 6*

ftrV



- Teamwork and Contribution

Report Contents:
4. Prescribed content flow for the project proposal

l. Introduction
2. Problem Statement
3. Ctbjectives
4. Nlethodology

a. Requirementldentification
i. Study of Existing System
ii. Literature Review
iii. RequirementAnalysis

Feasibility Study
i. Technical
ii. Operational
iii. Economic

High Level Design of System
proposed system/ Flow Chart/ Working Mechanism of
/ Description of Algorithms )

Gantt Chart (showing the project timeline)
Expected Outcome'
References

5. Prescribed content flow for the project report

11. Cover & Title Page
12. Certificate Page

i'r. Supervisor Recommendation
v. Internal and External Examiners, Approval Letter

13. Acknowledgement
14. Abstract Page
15. Table of Contents
16. List of Abbreviations, List of Figures, List of rables, List of Abbrev
17. Main Report
18. References
19. Bibliography (if any)
20. Appendices (Screen Shots/ Source Codes)

6" Prescribed chapters in the main report

b.

5.

6.

7.

f"V

of the
System

ations

6. Chapter 1: Introduction 
A.

6.1. Introduction -.t,. "1 , t\i,
6.2. Problem Statement ", " '";:::F

6.3. Objectives -A r: :.

6.4. Scope and Limitation 
-"f - .:

6.5. Development.Methodology *r'' 
k\* W'- 

-z,r{
-- ---" -"^"DJ i ^fl

6.6. Reporr Organization 'rfqdl
chapter 2: Background Study 

"nari%rure Reyiew



, , 
Il*::?::fyl](D,escription of fundamental theories, general

8.

tt:rminoiogi.r..fJt.a to #ffi.") 
urLtarnenlal tneones' general concepts and

7 '2' Literature Review (Review ortir. similar projects, theories and results by otherresearchers)

Chapter 3: System Analysis and Design
8.1. System Analysis

8.1.1. Requirement Analysis
i' Functional Requirements (Illustrated using r.".ur" Jrugram anduse case descriptions)
ii. Non Functional Requirements

8.\ "2. Feasibiliry Analysis
i. Technical
ii. Operational
iii. Economic
iv. Schedule

! I 3 Object Modelling using Class and Object Diagrams8.1.4. Dynamic 
l4gqgllng urlng State and Sequence Diagrams8.1.5. process Modelling using lctivity Oiugrams

8.2. System Design
8'2'1' Refinement of class,-object, State, Sequence and Activity diagrams
9.2 2. Component Diagrams

^ _ 8.2.3. Deployment Diagrams
8.3. Algorithm Details (if any)

Chapter 4: Implementation and Testing
9.1. Implementation

9.1.1. Tools Used (CASE tools, programming languages,9.1,2. Implementation Details of Modules
.c 

las ses/pro c edure s/functi ons/methodVal goriih"r;;
9.2. Testing

9.2.'.1. Test Cases for Unit Testing
9.2.12. Test Cases for System tesing

9.3. Result Analysis

10' chapter 5: concrusion and Future Recommendations10.1. Conclusion
10.2. Future Recommendations

while writing above chapters students shourd avoid basic definitions.contextualize the atrove mentioned concepts with their project work.

9.

Databas.e platforms)
(Descriptlon of

They should relate an<l

Citation and Referencing



Report Format StandardsRenort Format Standards

G. Page Number

T'he pages from certificate page to the list of tables/figures/abbreviations/approvals should
ff*"H1,:::::_:Tf* t"T"i. ,,"1re".^"io* .r,upter r onwards shourd be

I.

J.

:J#;rro 
in numeric starting rro"m r. The page *rru", ,rr"r,i'ffi1"i.:Xfi:nff:l[,r::

H. Page Size and Margin

' The paper si:le must be a page size corresponding to A.4. The margins must be set as
Top : 1; Bottom = l; Right = l; Left. 1.25

Paragraph Style
. All paragraphs must be justified and have spacing of 1.5.

Text Font of Document

' The contents in the document shourd be in Times New Roman font
' The font size in the paragraphs of document should be 12

Section Headings

' Font size for the headings should be 16 for.chapter headings, 14 for section headings, 1 2for sub-section headingr. ail the headings rh;;ifi.;"li a".0.
Figures and Tables

K.

' Position of figures and tables shourd be arigned center. The figurecentred below the figure and tabre captions ihould be centred abovecaptions should be of bold face with 12 font size.

No of Copies: 3 (College Library + Self + Dean Om".;

Look and Feel: Golden Embracing with Black Binding

A final approved signed copy of the report should be submitted to theSection, FOHSS.

Teaching Methods:

The major teaching methods that can be foilowed for this course includes
fbolatoy activity, group discussions, presentations, and demonstrations.Evaluation

(-7-\
@4 'h L;--"',','"f-

. :.. V-tr'c,,,L_*#

caption should tre
the table. All the

Dean

class lectures,

60i)

Examination Scheme
Internal Assessment External a.s.ss.rr*nt
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Course Title: Database progrrrrrnffi
Course Code: CACS453
Year/Semester: IV/VII
Class Load: 6 Hrs. Aileek (Theory: 3Hrs, practical3Hrs.)

Course Descriprtion
This course prorrides the comprehensive knowledge about database programming in relationaldatabase manaElement system, which 

-.n.o*pu!r., *iir, overview 
-oi 

rr.rau*ental IieLstatement' PLlsQL Block, Exception, cursors, Record, Triggers, procedures, Functions andPackages

objectives: Thr: general objectives of this course is to enhance advance programming sllillsin relational database management system.

Unit -l
Introduction of RDBMS

10 Hrsoverview of the oracle Database Architecture, Familiar with SQlxplus, SQL*F,lusCOmmands (DESCRIBE, LIST, APPEND, CHANGE,.INPUT, DEL, CLEAR BUFFI]R,using Script Files), Accepting va!r11 at nr"ti*", overview or Fundamental selFundamental Cornmand (DDL, dUt, DCL, J"ir;;;i;tqr..y;
Unit -2
PLlsQL 

*a A ..^,-ir- 13 FtrsPL/.QL concepts, Architecture, Brock structure, 
. _ 

Executing plisel Script,DBIUS-OUTPUI-'PUT-LINE Statement, substitution variable r.utu.E, plAqr Languagefirndzfnentals' D]wL Statement in PLISQL, Trunsuction control in pLlSeL. conditional
,!|:fi"'(if 

nested if; case), Repetitive conirol (whil;, ior, rirnpt.l""p, N;;i, contirru.,loop

Unit -3
PLISQL Exception
Exception scope, usl1i_e-fi 

ryd exception, exception propagation,(RAISE-APPLiC,{TION_ERRON, rXCEPrrbrV_N{rfi -

Unit -4
Database Cursors
Types ofcursors, cursor loop, Nested cursors cursor for loops,culsoIS

Unit -5
Database Triggers
Database Triggers BEFORE, AFTER Triggers, row and statementtriggers

Unit -6
Record and procerlures

Unit-7

5 Hrs

advance exception concep,ts

5 Hrs
parameterized cursors, Nested

5 Hrs
triggers, INSTEAD OF

Record (Re9o1d types, Nested record) procedure (Block S tructure, Anonymous B'io-dk,dur.i 'Unit-7 ' 
;'1ff..4 -9

hll+ ;"\l: \.4
rfu?,)
1');.\ 

-

5 Hn;

i
*r;-}.)/

A

.,6,.



Functions ancl package
Functions (creeLting and invoking functiol and optimizing function in execupackages, extending the package, ;r;k;;" instantiarion and lnitiarization.

Laboratory *orrGhorld be done covering ail the topics risted above and a smallbe carried out using the concept L;;i; each unit in inarviauar or group.

l.r*ire M.thrd,

[h:;l-:l",f".jr-q,f,l*"_ql,ilrges crass lectures, sroup discussions, case

l1',';l'"';,,:::"i::Ly.";ft ;i--d,-"*r,-';';,:'tfl .::.?:;i"?i
frffiT*iAT*(H::,fl 1.:',-'{*.*ttt!r'u";ffi ,h.""Yffi:':?"ft 

"ffi,",:facuttvwilldeterminethe.r,oi".oit"u"*r;H'#v1:;3ii[,::#:Jlfl:i:,

References
l ' 

fl;il."r* 
Rosenzweig, E. R. (2015). oracle pLlSQL bv Exampre. New yo

2' Gupta, s. K. (20r6). Advanced oracre pllsel Deveroper,s Guide. BirmiPublishing.
Lex de Haan, T. G. eol_4)._Beginning Oracle Se
Y.!*e!111 M. (zot4).'oraje ouiuuur. rz.
McGrawHill Education.

I

%l t^,
lj.l^*

/i rx

aJ.
.4. L. Apress.
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Course Title: Geographical Information System (3 Cr.)Course Code: CACS454
Year/Semester: IV/VII
class Load: 5 Hrs. / week (Theory: 3Hrs. practicar: 2 Hrs.)
Course Descrirrtion
This course offers detailed.knowledge as 

-well 
as practical skills on GIS theory, design andimplementation' It includes introductfin, GIS and N.iap, cisau,u sources and structures, spatialdata analysis' GIS data modeling and creating *op ui* rrom this this encourages to studr:ntsto develop a reai time basic GIS-project.

Course obiectives
The general objectives of this course are to provide theoretical knowledge as well as practrical

;ij*,*-.t""i?*li:t**'ation svstem to make students capable of 
"uiturin ga, anatvzing,nd

Course ContentE
Unit 1: Introduction

1.1 Definition, functions and Applications of GiS
1.2 Components of GIS
1.3 GIS as Information System
1.4 Nature & Sources of GIS data
1.5 Recent trends and future of GIS

Unit2! GIS and Map
2.l Map and their characteristics
2.2Mapping concept and Techniques
2.3 Map projection

Unit 3: GIS data Sources & Structures
3.1 Capturing GIS data
3.2 Sources: Maps, GpS, Images and Databases
3.3 Structures: Vector, Raster"and TIN data structures
3.4 GIS data modeling
3.5 GIS diitabase design

Unit 4: Spatial Data Modeling and Analysis
4.1 Spatial data modeling
4.2Yector based analysii 

t:
4.3 Raster based analysis 

!.,Unit 5: GIS data modeling & Creating Maps 
u', 

,:,

5.I Surface modeling ,:

5.2 Hydrology modeiing tA.1 i-ir* ,, ...ir 1.,
5.3 Designing and printing the map 'r,h 

^^ 
/ _*o.f.*7/(z!;,,ffi, f$"

#trg(/

6 Hrs.

E Hrs.

12 Hrs.

12 Hrs.

10 Hrs.

fr.A**r,
. q-t -1,'a'

..eb '= *r,

.*ri$tfu



L-ahoratorv Works

i,IT:.j;H11,ffilirl,#r'S 
project implementing rhe concepts given in course orstudy

feachtnel&&ods
I he teaching faculties are expected to create environment where students can update andupgrade themselves with the current scenario 

"r.."*prtirg una information technology .withthe help of topics listed in the syltabus. ihe general ;;;idp.dagogy rhat can be fblrowerl byteaching faculties for this course includes class lectur.r, tuuZruto ry activity,group discussions,case studies' guest lectures, research work, project *o.k, assignments (Theoretical andPractical), and u,ritten and verbal examinations.

Reference Bookrs
1' Kang-tsung chang, (2010)' "Introduction to Geographic Information Systems,, TataMcGraw Hill, New Delhi.
2- c.P.Lo a,d Albert K.w.yeun g (2006).,,concepts and Techniques of Geograp.hicInforrnation systems" prentice Hall of India, New Delhi.3' Albert' c'T'L' and Yeung, K.w. Qoa2). "concepts and Techniques of Geographi,:alInformation Systems,,, New Delhi: prentice Hall.4' chakraborty, D. and sahoo, R.N. (2007). Fundamentars of GIS. India:5' ESRI guide to GIS analysis Andy Mitcheil, ESRI press, Red rands

Examination Scheme
Internal Ars.rsm.n? External Assessment



Course Title: Data Analysis and Visualization (3 Cr.)Course Code: C,ACS.I55
Year/Semester: IV/VIII
Class Load: 5 Hrs. / Week (Theory: 3Hrs. practical: 2Hrs.)

Course DescriptionW
*f#H::.**:::.:" :::',*j:*i:':-gi:r.gr" practice in data analysis andvisualization, software, and applicativisualization, software, and applicutio"r.lt;.;;r# ;*.#;d:l:#il:rt:hfr1J:,:riil:
::::lf:lll -l]l""rl: 

detailed^vi.* oi rirual perception, the visuarized clatn anrt rhe o^r,,^,
I,::ll.i1Tn, interaction and Otrtortirrg tffiil;;.
9rr.r. "Ui-.tt"ggUpon-.completion of this course, students should
visualization in the processing ana anatysis of data.

_r.T?lr"li"n systemi using ,o't**" Aplications. 3.vrsualrzahon.
Course Contents

Unit 1: Introduction to visualization
lntroduction of visual perceptior,lisual

Abstraction, Visual encoaings, Us" of Colo.,
overloads

\ {te 1o t. Explain the concept of
2. Develop visualization methods and

, Perform creative work in the field of

ized data and the actual

Hours

6

representation of data, Data
Perceptual Issues, Information

,Ylit ?: Creating visual representations
vis,alization reference model, visual mapping, visual analytics, Design ofVisualization aptrllications.

Unit 3: Non spatial data visualization
visualization o1r one, two and multi-dimensionar data, Taburar data,quantitative varues (;catt1 plot), Separate, order, and Align (Bar, stakedBar, dots and rir:Le. charts), rree aata', Dispraying'uierarctricar Strucfures,graph data, rules for graph drawing ana tatelingl,"ri *a document data,levels of text representati,on, visuari"zations oru,i"gi.iJiao"r-"nt, wordcloucl, flow data

Time series data, characteristics of time data, visuarization time series data,mapping of time

Unit 4: Spatial Data Visualization
Scalar fields, Isocontours 

_(Topographic Terrarn Maps), scarar volumes,

(?[T,J"?l:T:.t::;1; 
i'g1M"itialmi'sionat rransfer Functions), Mu;;

Defining Marks and Channels

Unit 5: Sofhvare l;ools and data for visualization
The iris data set, The-Detroi t Data set, rhe Breakfast cerear Data Set, TrtrDow Jones Industriar Average Data 

'Set 
(time serier), rrrs spreati,,sheet, , 

"
Pyhon,MatIab,Ja.ra,Tableau""^."",,,,.**

t*n .:- i
Evaluation '.J' ,, -'*'

15

10

Evaluation Scherne

Evaluation

10

7



Internal Asse;*.."r Estcmal Ar..rs-.nt 
.--

I neory I practical
60 (3 Hrs. ) I ----- ---

Theory Practical To al

I20 20 (3 Hrs.)

Laboratory Work
Laboratory work. should be done cov
should be carried out using the con
nention in unit 5i.

fext Books:
'.). Fry, Visual izing Data. O,Reill
4. Ware, Inlbrmation Visualizat

2012,

leference Books:
5. Telea, Data Visualization: pr

1 5688 13066.

ering.all the topics listed above and a small 
,cept learnt in this course using u.,y o.r. ,J

y Media, 2008,ISBN 05965t4557
ion: Perception for Design, 3rd ed. Morgan

inciples and practice. A. K. Ltd,

6a
rfl 1,
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linear models using software" 3. Perform creative work in tire field machine leamigiven problem.

and non-
to solve

Course Title: Machine Learning (3 Cr.)
Course Code: CACS4S6
Year/Semester: IVA/III
class Load: 6 Hrs. / week (Theory: 3Hrs. practicar: 3Hrs.)

Course Description

\. -;- 7

This course presents comprehensive introduction to several topics on basic cr

::..lTl-o::::t,Yi.I"e ],earni1e g*i. rt also 
"xplor.s 

the understanding of theand unsupervised learning techniques, probabiliry based i#;;';";h"i;;
evaluation of ML algorithms and applications of ML.
Course obiectives
Upon completion of this course, students should be able to 1. Explain the concept ofunsupervised and semi-supervised learning. 2. Develop algorithms to learn linee

Course Contents

Unit 1: Introduction to machine learning
History of machine learning, Brain-neuron learning system, Definition andtypes of leaming, need of machine leaming, DaIa and tools, review of
statistics, training, validation and test data, thJory of leaming _ feasibility of
learning - error and noise - training versus testing, generalization bound _
approximation-generalizationtradeoff - bias and "*i*." 

_ learning curye

Unit 2 Introduction to Supervised Learning
classification problems, 

. 
Linear Regression- Fredicting numerical value,

Finding best fit line with linear iegression, percepiron, learning neural
networks structures,.Decision tree representation, upp.op.iut" problems for
decision tree learning, basic deciiion tree algorithm, support vector
machines, Separating data with maximum margin, Finding the maximum
margin,

Unit 3: Bayesian and instance based learning
Probability theory and Bayes rule. classifying 

"wittr 
Bayes decision theory,

conditional Probability, Bayesian Belief NetJork, K-nearest neighbor

Unit 4:Introduction to un-supervised learning and dimensionarity
reduction
Introduction to clustering, K- Mean clustering, different distance functions
for clustering, Hierarchical clustering, Superv"ised learninf uR., clustering,
dimensional ity red ucti on techniquer, prin.ipar .o*por.rt"unalysi s

unit 5: Measures for performance Evaruation of ML argorithms
Classification accuracy, Confusion matrix Misclasslfication costs, ,.1,
Sensitivity and specificity, Roc curve, Recail and precision, box proqi,
confidence interval

ts and
ised

offnance

ised,

:rl
lls

Evaluation Scheme

Evaluation



Internal Assess*"nt E.rternal Assessment
I heory I practicalTheory Practical To I

20 1020 (3 Hrs.) 60 (3 Hrs.)

Laboratory Work
Laboratory work should be done cov
should be carried out using the concel
Text Books:

1. Tom M Mitchell, Machine Le
2. Stephen Marsland, Machine I_

Chapman and Hall/CRC Macl

leference Books:
3. Peter Flach, Machine Learnir

of Data, First Edition, Cambrir

ering all the topics
rt learnt in this cou

aming, First Editi<
,eaming - An Alg<
rine Learning and

rg: The Art and Sc

Jge University pre

; listed above and a small p.
rse using software like matl

rn, McGraw Hill Education
lrithmic Perspective, Secon
Pattern Recognition Series,

,ience of Algorithms that IV
ss,2012.

t@
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Course Title: Multimedia System
Course Code: CACS457
Year/Semester: IV/W[
class Load: 5 Hrs. / week (Theory: 3Hrs. practicar: 2 Hrs.)Cou.se nes."tntt*
I hls course offers detailed concept and structure of Multimedia system. It includes i
:?:1i *q ::1: Y,:l- 11 ages 

", 
a C.,f r, I 

",,- 
v r a"" ",i',iiii,u,,on, Data comoAbstractions forprogrammin!, vrrrii,I"oiu design ana appricffi ill'ilffii:::i;:theoretical concept but also siongly ro.*", on pra-tical skiti basea learningCourse obiectives

The general objectives of this course are to provide theoretical as well as practical.of Multimedia system, applications andtoois to make stuJents capable of implememanaging and developing the issues of multimeoi" 
"ppri."tion 

in their p.rronul urlprofessional life.
Course Contents
Unit 1: Introduction

l.l Multimedia and its applications
1.2 Global structure of Multimedia
1.3 Medrium
1.4 Multimedia system and properties
1.5 Charircteristics of a Muliime.dia system
1.6 Challenges for Multimedia Systems
1.7 Components of Multimedia Svstem
1.8 Mulrimedia building blocks
1.9 Scope of Multimedia

Unit 2: Sound / Audio System
2.1 Overview sound system
2.2 pr,cducing digital audio
2.2 Music and speech
2.3 Speech Generation
2.4 Speech Analysis
2.5 Speech Transmission
2.6 Representation of audio files

. 2.7 Cornputer Music _MiDI

\2.8 MIDI versus Digital Audio

Unit 3: Images and Graphics
a{ 9..r of images and Craphics

3 )-Digital Image Represeniation
3.3 Image and graphics Format
3.4 Workin;g with image and graphics
3.5 image Synthesis , analysis-and Transmission

Unit 4: Video and Animation
4.1 Digital r/ideo
4.2 Yideo signal representation
4.3 Computer Video Format
4.4 Computr:r_ Based animation
4.5 Animation Language
4.6 Timeline,and frame based animation
4.7 Timeline and Tween_Based animation

:'.\
2-t

l-'*/ F-
i i r , r l-

i !l+!,'' r,

focus on

(6 Hrs)

(5Hrs)

(5 Hrs)

( 6.flrs) 1,..,7
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4.8 Methods of controlling Animation
4.9 Display of Animarion
4.10 Transmission of Animation

Unit 5: Data Compression
5. i Need for Data Compression
5.2 Compression Basici
5.3 Storilge Space
5.4 Codlng Requirements
5.5 Lossless and Lossy Compression techniques
5.6 Source, Entropy and Hybrid Coding
5.7 Lossy SequentialDCT_ based Mode
5.8 Expanded Lossy DCT_based Mode
5.9 JPEG and MpEG Compression

Unit 6: Abstractions for programming
6.1 Abstractions Levels
6.2 Libraries
6.3 System Software
6.4 Toolkits
6.5 Higher programming Languages
6.6 Object --oriented approaches 

-

Unit 7: Multimedia design
7.1 Development phases and development teams
7.2 Analysis phase
7.3 Design phase

7.4 Development phase
7.5 Implementation phase

7.6 EvaluatiLrn and testing phase
7.7 Multimedia User Interface Design

Unit 8 : Multimedia Application
8.1 }Iedia preparation and composition
8.2 Media integration and communication
8.2 Media Entertainment
8.4 Telemedicine
8.5 E-learning
8.6 Digital video editing and production systems
8.7 Video conferencing
8.8 Video-on-demand

(8 Hrs)

(6 Hrs)

( 6 Hrs)

(6 Hrs)

Latroratory Worhs

l;?;;r:tttt 
of at least 8 practical experiments and hvo assignmenrs covering the topics of the

Teaching Methods
A

:::,::1.iill3::1,:.r areexpected to create environment where students can
r rrv Lv4vr,,ts rduurr-lss are expected to create environment where students can updatg and

x,l,Tifl:i5f:i',""..',:'l*,'l;,':[:*::Lr"-?1'"'o'** "lg inrormatio.'e*d:l[;"
;lll*:H*.:1"#'#:T**1;^'::,i"::::",.#3.:H5":il1,;i:.ffi H;-pd#*TI,'.
I3'ff [3J,f :*]::s:ljf:.';,'li,::t*:",:*:Jid]4:ff 

'ffi 
.'J, 

jrHffiff 
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(ii::,:il#iilTi;:;:;li,;;:tril:,.ffi n*,r::1,**lljffi-k.lll,ffiffi ; ' -1fl
\, Pr((Theoretical and practical), and *itt., and verbal examinations.
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Examination Scheme

External Assessment

Evaluation

Tert Books
l ' Ralf Steinmetz and Klara Nahrstedt , Multimedia: Computing, communications and

Applications, Pearson Education Asia
2. John F. Koegel Buford , Multimedia Systems, pearson Education Asia

Reference Books
l ' Fred Halsall , Multimedia Communications, Applications, Networks, protocols and

Pearson Education Asia
2' Ralf Steinmelz and Klara Nahrstedt, Multimedia fundamentals, pearson Education
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Course Title: K.now-lerlge Engineering (3 Cr.)
Course Code: CACS45g
Year/Semester: IV/VIII
Class Load: 5 Hrs. / Week (Theory: 3Hrs. practical: 2 Hrs.)Course Description
This course otfers detailed concept about knowledge representation, logic, reasoning andprinciples' It includes introduction, knowledg. *.qiiriiiJrr, t o*tedge representation andreasoning' It does not entirely fbcus on theoreticai concept but also strongly focuses onpractical skill bar;ed learning.
Course obiectives
The general ob-iectives of this course are to provide theoretical as well as practical knowlerlgeof knowledge engineering to make students capable oi analysis, design, implementing andmanaging of kno'wledge engineering in their persor"r 

^ *"ir professional rife.Course Contents
Unit l: Introduction [6 Hrs.]
1.1 Overview of data. Information and knowledge
1.2 Knowledge engineering and Knowledge management
1'3 Artificiar i:nterligence use in knowledge nnginJering
1.4 Knowledge based system and its applications

flnit 2: Know,ledge Acquisition [g Hrsl
2. I Information gathering
2,2 lnformation retrieval
2.3 Applications of.Natural Language processing

? j " 1 
Vtorphology, lexicon,,yoti* ird semurrti.i

2.3.2 Parsing, pOS tagging, named entity tagging

Unit3: Machine Learning [12 Hrs]
3.1 Machine Learning ana iti applications
3.2 Supervised and unsupervised leaming
3.3 Classification and clustering
3.4 Classification algorithms
3.4. I Linear clzrssifiers
3.4.2 newest neighbor
3.4.3 Support \rector Machines
3.4.4 Decision tree
3.4.5 Random {brest
3.4.6 Neural nebworks
3.4.7 Case based reasoning

YT,]4r Knowledge representation and reasoning [7Hrs]4.1 P-roposition logic, predicate logic and reasoninf 'l 
--- -J

4.2 Knowledge representation lan[uages
4.3 Non-monotonic reasoning
4.4 Probabilistic reasoning

Unit 5: Ontology Engineering [6 Hrs]
5.1 Overview to Ontology
5.2 Classifications of ontology
5.3 Methodology use in Ontoiogy .,r'..,

/ /'t , e- \l-:r,. 'i'
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5.4 Ontology VS Language

I/ni! 6: Knowledge Sharing [9 Hrs]
6.1 lnformation Distribution and Integration
6.2 Semantic web and its applications
6.2.1 RDF and linked data
6.2.2 D escription logic
6.2.3Web Ontology language
6.3 Social web and semantics

Laboratory Works
The practical work consists of all features of knowledge engineering and case studies.

Teaching Methods
The teaching faculties are expected to create environment where students can update and
upgrade themselves with the current scenario of computing and information technology withthe help of topics listed in the syllabus. The.general teachinfipedagogy that can be followed by
teaching faculties for this course includes class lectures, labiratory activity, goup discussions,
case studies, guest lectures, research work, project work, ur.igr*r.rtr"1it 

"or.tical 
and

Practical), and written and verbal examinations.
Evaluation

Text Books
3' Kendal, Simon, Creen, Malcolm, An Introduction to Knowledge engineering,

Springer first edition, 2007
4' R'J' Brilchman and H.J. Levesque. Knowledge representation and resoning

(Elsevi,:r 2004)

Reference Books
1' Stuart Russell and Peter Norvig, Artificial Intelligence: A modern approach ( prentice

Hall edition, second edition, 2002)
2.

Examination Scheme
Internal Assessment External Assessment

P. Jackson, Introduction to expert systems, Addison wesley, 1999. 4'.

John Debenham, Knowledge Engineering: Unifying r"o*i.a!. Base and:Database ,:.Design , Springer , 1998 ; 
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Course Title: Information Security (3 Cr.)
Course Code: CACS459
Year/Semester:
Class Load: 6 Ftrs. / Week (Theory: 3Hrs. practical: 3 Hrs.)

course Description: The course introduces the theoretical as we-ll as practical fon..pt, of
;:fr::lflni,::::,t:l^'^1.rr,,y.r,he corlyg includes concepts of cryptographic ptgorithms,authenticati"";;;d;;;",,H;i:,#"iilI"ll"i"-*:H,T:ll"J.:il|.?flTg:#il:llT::

course objectives: The objectives of this course are to familiarize the students with thecomputer securit'y concepts, security policies and security mechanisms so that students will beable to design, implement ura **ug. the secure .o,,fr,.. systems.

Course Contents:
Unit I: Overryiew of Computer security (4 Hrs)
1.1. Computer Security Concepts
1'2' computer Security, Information Security, Network Security
L3. Threats, Attacks and Assets
1.4. Security Requirements
1.5. Security Design principles
1.6. Attack Surfaces and Attack Trees
1.7. Computer Security Strategy

Yii,Il: Cryptographic Algorithms (12 Hrs)
? l' -c]":tical cr;rptosystems: ceasar, vigneie, playfair, Rail Fence ciphers2.2. Modern ciphers: Block vs. Stream ciphers, sy**.tri" vs. Asymmetric ciphers2'3 ' Symmetric Encryption: Fiestel cipheiStrurtui., Data Encryption standards (DES), Basicconcepts or' Fields: Groups, h.ingr, Fields, rvroartm Arithmetic, G4lois Fielcls,Polynomial z\rithmetic, Advanced Encryption Standards (AES)2'4' Nurnber Theory: ?rime Numbers, Fermal's Th"or"m, primility Testing: Miller-Rabin

'Algorithm, Euclidean Theorem, Extended Euclidean Th"or.*, Euler Totient Function2.5. Asymmetric Encryption: Diffie-H.rrnun Key Exchange, RSA Algorithm

unit rII: Message Authentication and Hash Functions (6 Hrs)3.1. Message Authentication
3.2. Ilash Functions
3.3. Message Digests: MD4 and MD5
3.4. Secure Hash r\lgorithms: SHA_I
3.5. I-IMAC
3.6. Digital Signatures

Unit IV: User Aut.hentication (5 Hrs)
4.1. Llser Authentication principles
4.2. Password-Based Authentication
4.3. Token-Based .Authentication
4.4. Biometric Authentication
4.5. Remote User z\uthentication
4.6. Two Factor Authentication
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Unit V: Access Control (5 Hrs)



5.1. Access Control principles
5.2. Subjects, Objects and Access Rishts
5.3. Access Control Matrix and Capaiility Lists
5.4. Discretionary Access Control
5.5. Role Based Access Control
5.6. Attribute Based Access Control
5.7. Identity, Credential and Access Management
5.8. Trust Frameworks

Unit VI: Malicious Software and Intrusion (4 Hrs)
6.1. Malicious Software
6"2. Virus and its phases, Virus Classification
6'3' worm, worm propagation Moder, State of worm Technology
6.4. Trojan Horsre
6.5. Intrusion and Intruders
6.6. Intrusion Detection System
6.7. Analysis Approaches: Anomaly Based, Signature Based
6.8. Honeypots

Unit WI: Network Security (5 Hrs)
7.1. 0verview of .Network Security
7.2"Email Securiry: S/MIME, preity Good privacy (pcp)
7'3' secure Socket Layer (ssl) andrransport Layer Security (TLS)
7 "4. IP Security (IpSec)
7.5. Firewalls and their types

Unit VIII: Security Auditing (7 Hrs)
8.1. Security Audit
8.2. Security Auditing Architecture
8.3. Security Audit Trail
8.4. implementing Logging Function
8.5. Audit Trail Analysis

Laboratory Works:
The laboratory work includes implementing and simulating the concepts of cr1

flfl :,'}1i; :,1* #::ff:: _lq,lli -:ls:i1,'.', 
auth;;tica;n & authorizati on sy

ffi#i;#1:ii:;,Tll- Classical ciphers like Caeser, playfair, Raitfence 
o.

- DES,AES
- Primality Testing, Euclidean Algorithm, RSA. MD5, SHA
- Authentication systems rike password based, captcha, two factor- Role Based Access Controls- Malicious Logics

Teaching Methods

The major teaching methods that can be followed for this course inclu&es glass

l* ::Tn :.-,lu,!1, g-rorp di s c us s i on s, pre s ent at i ons and . rr. ;;; r. 6.i1riffi 
",,

laboratory activity, group discussions, presentations and.rr.";;i;r: #:l;:",t#the instructor can choose any programming language based on comfort level of str*:^,S::,or can choose any programming language based ffi;il;Evaluation
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Examination S.tr"r*
Internal Ass.Gm.nt Exter!al Assessment

Text Book:
4. William

Pearson
5. Wiltiam

Pearson.

Stallings and Lawrie Brown, Computer Security: principles

Stallings, Cryptography and Network Security: principles

Pract.ice,

Practice,

Reference Books:
1' Mark starnp, Information Security: principres and practices, wiley2' Matt Bishop, Introduction to computer Security, Addison wesley3" Matt Bishop,.computer Security, Art and s.i"r.", aodison wesley4- charles p. pfleeger and Shari Lawrence pfleeger, Security in computing,
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Course Name: lnternet of Things (3 Cr.)
Course Code: C1{CS460
Yeary'S em ester: l V/VIfI
Class Load: 5 Hrs. / Week (Theor;.: 3Hrs. practical: 2 Hrs.)

Cou.rse Description: The course introduces basics ofDevices and platfonn for dev-eiopingloT Svstems. n*ig,
Servers & Cloud c,ftbring and Ioi ,1irr.nr security.

Objective:
The objective of this course is to introduce the students about the principrdevelopment and applications of IoT System.

Course Contents:
Unit 1: Introduction to IoT

I.l Definition and Characteristics of IoT
1.2 Physical and Logical Design of IoT.
1.3 IoT Enabled Technologies

IoT. It covers introd
methodology, Data Ana

IBHrs.J

[6 Hrs.]

[0Hrs.]

[3Hrs.J

[3FIrs.]

Unit 2: Sensor, Actuators and Interfacing
2. I Roles of Sensors and actuator.s, Typel of sensors:

Contact and no-contact, Absolute and relative

1.4 IoT and M2M
l'5 Dornain specific IoTs: Home Automation, cities, Environment, Energy, Retair,AgricLr ltLrre, In,Jn511y, Health and Lifestyle.

[18 Hrs.]
Active and passive, analog and di

, , 
XJo,i,::L"j,';:.:i,::l':,1,:..rpancy and motion, velociry and acceleration, force,

x1y: i::::1 ? _1T, 
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*,., lX;'i,ljj,ffi:ffiil;ffi},"nv,fhnnpt4hon,

Unit 3: loT Platform Design Methodology
Case Study on IoT Syr;tem for Weather Mlnitor

Unit 4: Data and Arralytics for IoT
4.1 An IntrodLrction to Data Analytics for IoT
4.1 Machine Learnirrg
4.3 Big Dara Analytics Tools and Technology
4.4 F.dge Srrearlir.rg Analytics
-1.5 Netrvor-k Arraiytics

Unit 5: IoT Physical Servers and Cloud Offering
cloud st.rage rnoders and communication Aprs of IoT Svstems

Unit 6: Securing IoT Systems
6,I IoT Security Challenges
6.2 IoTSystem's Security practices
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rtics

of IoT,
for IoT,
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Laboratory Work:

Evaluation:

Implernent the concept rnentioned in the course usin-e python as a programming ranguagrRaspberry pi as a System board' All sensors mentioned in course should be irnplementedproject or separaterly to observe their rvorkin_9 mechanism.

Arduino or
a single

2.

Reference Bool<s:

I ArshdeepBahga, vijay Madisetti, "rnterner of rhings (A Hands-on-Approacri),,,
India Pvt. Lrd., 201 5.
David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Roberl Bafio., Jerorne Henry,,,lc
Fundamentals: Networking Technologies, Protocols, and Use cases for the Internet of
Pearson Educalion (Cisco press Indian Reprint).
Raj Kamal, "Internet of rhings: Architecture and Design principles,,, McGraw Hill Ed
Gary smar1, "Practicalpython programming for IoT,,, ISBN- r0: 1g3g9g2469 r,F-_caston c. Hillar internet of rhings with python, ISBN-r0: r7g5gg13gg

-J.

4.

5.

Examination Scheme
!4.fqrnal Assessment External Assessment

Practical
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Applied Psychology

Paper: I
CPSY.475
Credit:3

Full marks 100
(Th.:60+Pr.:40)

Teach. Hrs.: 48

Course objective: This course is designed to introduce students with variot[s concert.underlying human behavior as a means tohake proper decisions during.urugin"glirffi"t'"

Unit I Introduction
History of Psychology
Scope and Goals of psychology
Perspective in Psychology
Methods of Psychology
Appfication of Psychology in daily life

Unit II Perception and Social Behavior
1. Factorsinfluencingperception,perceptuar organization2. Person Perception: concept, attribution theori"es, and application3. Imprerssion formation and Management
4. SocialBehavior: Attitude, persuision, and prejudice
5' Social Influence on human behavior: Conformity. Compliance. and Obedience6. Error:; in Perception

Unit III Motivation and Emotion
I' Motivation: types of motivation, theories of motivation2. Emotion: types, theories, and importance of emotion3. Emotional intelligence: importance tbr counselor
4. Emotional labor and its effect on human behavior

Unit IV Learning and Memory
1. Theorjes of learning-and their application: classical conditioning, operant

conditioning, social leaming
2. Schedule of reinforcement and its irnportance3. Behaviormodification
4 Memory: memorization process, types of memory,5. Forgetting: concept and causes6. Memory rmproving techniques q$\ff*.::a'
J Thrlking,Intelligence ancl personaliry t #1....- ,,
1 Thinking: concept, elements of thinking and creative thinking 

-'rtir{'t

2- Problern-solving: stages, and factors influencing,probrem-sorving , ir,i,l

1.

2.
n
J.

4.

5.

t2

10

Unit

3' intelligence: concept, factors influencing iqtelig.n"Etniiil;:# quotieft-al d, ,j; il'/
measurement of intelligence, intellectual diqabiliry, urrh -"nt-al giteanehl (o,i t " ,,.''.'4 
;,'i,'"Ti#,",1'sffiit#ii,:[ iH:%ffiitffiTffiI"i ilJli..:*. "'
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