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FYUGP Computer Science Syllabus - DOCS, [UST

Course Outline FYUGP Computer Computer Science - Semester I

Semester-1 (20 Credits)

Course
Code

Course Mame

category

Total
Credit

Credit Hours

Hours per

L

T

P

week

Major Courses (4 Credits)

DCs101MI

Digitai Electronics & Office Automation
(Applicable for 2024 batch only)
Computer Literacy and Applications
(Applicable for 2025 batch & onwaord's
only)

Major

Minor Courses (4 Credits) to be offerad by CAI

Python Programming

Multidisciplinary (3 Credits)

To be chosen from MD Basket

MDD

Abllity Enhancement Course (3 Credits)

To be chosen fram AEC Basket

AEC

skill Enhancement Course (3 Credits)

To be chosen from SEC Basket

SEC

Value Addad Course (4 Credits)

DCS100VA

Digital and Technological Solutions

VAC

Health and Wellness

VAC

Audit Course (2 credits)

DCs102A

Mathematics for Loglcal and Computational
Thinking

Total

21

Department of Computer Science, IUST
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FYUGP Computer Science Syllabus — DOCS, IUST

Course Tithe:  Digltal Electronlcs & Office Autamation Course Code: DCS101MA
Semester: i Paper Type: Major
Credits: 04 Max Marks: 100

Marks Distribution: (Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)
LTPS: 3010

co 1ECTIVES:

*  Foundotion in (Ngital Systems and Boofean Logic

¢ Degign and Analysis af Combinational and Seguential Circuits
s Proficiency in Microsaft Werd pnd PowerPaint

»  Duota Monagement and Analysis using Microsaft Excel,

UNIT |

Introduction to Digital Systems, Number representation: Signed Binary numbers, 1's and 2%
Complement. Binary Arithmetic, Logic Gates: AND, OR, NOT NOR, NAND & XOR & their Truth tables
Logle diagrams. Boolean Postulates and Laws- Principal of Ouality, Minimization of Boolean
Expression: Introduction, Minterm, Maxterm, Sum of Products (SOP), Product of Sums (POS),
Karnaugh map Minimization upto 4 variables, Don't Care Conditions.

UNIT 11

Error Detection and Carrection: single parity and block parity check, hamming code, Combinational
Logic: Introduction to Adders, Half Adder, Full Adder, Subtractors - Half Subtractor, Full Subtractor,
Multiplexer, De-multiplexer, Decoders, Encoder. Sequential Logic - Definition K Basic sequential
circuits. Flip-flops: SR-Flip Flop, D-Flip Flop, JK flip-flop, T flip-flop, Counters: Basics of Asynchronouws
& Synchranous counters,

UnNIT-I
Microsoft Word

Fundamentals; introduction to MS Word, understanding its interface, creating and saving documents,
basic text aditing (cut, copy, paste, paste special, undo).

Document Farmatting: Page Formatting (paper size, orfentation, margins), Paragraphs formatting
{different types of alignments, indentation, line spacing, paragraph spacing), Text Formatting (font,
font size, font color), bullets and numbering

Well Known Feotures: Document views (Print Layout, Web Layout, Outline, read mode), tables,
inserting images, shapes, SmartArt, headers and footers, Page numbering, columns, sections, hreaks,
find and replace.

Advanced Features: Mail Merge, Track changes and comments.

Microsoft PowerPoint

Fundomentals: Introduction to PowerPoint, creating and saving presentation, ribbon, shide pane,
notes section, stide adding, deleting, rearranging, basic slide design, text and image Insertion, slide
transitions and animations.

Well-known Feotures: Themes and templates, slide layout and design, inserting charts, tables and
SmartArt, animation and transitions.

*\

Department of Computer Science, |UST
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FYUGP Computer Science S_glahus - DOCS, IUST

Microsoft Excel

Fundamentals; Introduction to M5 Excel, understanding its interface (ribbons, formula bar, name box,
worksheet, cell, range, row and column headers), adding and deleting sheets, sheet tabs (change
nama and color), data entry (text, numbers, datec), cell formatting (boarders, foreground and
background colour, text wrapping, merging, shrinking, alignments [horizontal, vertical, rotatien), find,
replace, search, protection (cell, worksheet), naming ranges,

Date Formatting and Monagement: Data formatting types (general, number, text, date, scientific,
currancy, percentage, custom), data filtering, comments, data filtering and sorting, freezing panes,
cell range, generating data series (using autofill handle, using fill command, flashfill).

Basic Cell Functions and Formulas: Understanding formulas, different between cell contents and
formulas, using operators (athematic, conditional, logical), precedence of operators, cell referencing
{absolute, relative, mixed), excel functions (SUM, AVERAGE, MIN, MAYX, COUNT, CONCATENATE, LEFT,
RIGHT, UPPER, LOWER, IF, OR, AND, COUNTIF. SUMIF, TODAY, NOW, IFERROR, IFBLANK, VLOOKUP,
HLOOKUP, XLOOKUP, INDEX, MATCH), formula errors (FVALUE!, #N/JA, #NAME?, 8NULL|, #NUM],
HREF!, #DIV/0I), Formula Bar (uses, creating and editing complex formulas).

COURSE OUTCOMES:

At the end of the course student will be able to.

s To hove the basic understating of doto representation

» To get the fundamental understoting of sequential and digital circuits

s Tounderstand the concept minimum Boolean expression and its impact on digital clreults

s Tounderstand the basics of fip flops being used in registers and counters

o Undeestand the fundamental cancepts and intesfoce of Microsoft Word, PowerPaint, and Excel.

» Crecte, format, and manage Word duum:ﬁ_ttfnr vorlous purposes, such as reports, letters, and
FESUMES.

s Design professional-looking presentotions using PowerPolnt, incorporating multimedia,
animations, and transitions,

s Apply bosic to intermediate Excel functions and formulas for dota anglysis and management.

s Use grocticol features Nike Mail Merge in Werd, Conditional Formatting in Excel, ond Siide Show
settings In PowerPaint for enhonced productivity,

» Protect and share documents, presentations, and spreadsheets securely using bullt-in tools,

Toxt Books;

1. Digital Fundamentals, Floyd and Jain, 8th Edition Peirson Education,
Rofoerencaes:

1. M, Maorris Mano. “Digital Logic and Computer Design”,

2, Mbdem Digital Electronics, 3rd Edition by R,P Jain |

3. Digital Electronics: principles, Devices & Applications, Wiley by Anil K Mainj.
4. Dfficial documantation far Microsaft Word, Excal and PowerPoint from

hitps/fsupport.microsolt.com

X

Department of Computer Science, [UST r. :



FYUGP CumEuter Science Szllabus - DOCS, IUST

Course Tithe: Computer Literacy and Application Course Code: DES101MY
Semostor: it Paper Type: Majar
Credits: 04 Max Marks: 100

Marks Distribution: [Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)
LTPS: 1010

COURSE OBJECTIVES:

¢ Todevelop fundumentol understanding of computers and digital systems.

&  Tointroduce concepts of dota communicetion, netwarking, and information security.
» Yo develop procticol siills in Microsaft Word ond PowerPaoint.

s To bulld competency In Microsoft Excel.

Linire |

Intreduction to computers including history, characteristics, and applications, Types of computars, Computer
system components inciuding input, output and processing. Computer Memory and Classifications. Concepts of
gystem software, application software, and utility programs. Basics of operating systems and their functions.
Diata Representations and Processing. Introduction 1o number systems: binary, decimal, octal, and hexadecimal;
conversion between number systems. Logic gates: AND, OR, and NOT with symbelic representation and truth
tables. Binary addition and subtraction.

Unirll

Dats communications and computer networks: Basic Elements of a Communicatlon System, Data Transmisslon
Modas, Data Transmission Speed, Data Transmission Media (wired, wireless). Network topologies & Network
disvices. Types of Networks. The Intemat: Electronic Mall, File Transfer Protocol {FTP), Tefriet. Physical & Logical
addresses. URLs, domain names.

Information Security: Potentlal attacks to computer systems, active & passive attacks. Cryplography — Basic
cancepts, terminclogy and requirements. Symmotric & Asymmetric Cryptosystems: Cloud Computing;: Cloud and
jgrid computing, Applications of Cloud & Computing. Database: Flle based approach vs database approach
(DBEMS), Advaniages, Data warshouse.

E-governance: Issues, Challenges & Applications, Geo-informatics applications. Bloinformatics

Liher 1iL

Microsoft Word covering document craation, editing, ond saving, h_aiil:'tm and paragraph formatting; Insertion
ol images, tables, and lists; page setup snd printing.

Microsoft PowerPoint covering ceation of presentations, insertion of text, images, and charty; slide design and
layout; application of transitions and animations; and presenting & basic shdeshow.

Linpr IV

Microsalt Excel Including intarface overview, worksheets, colls, rows, and columns; dats entry and formatting:
use of baslc formulas and functions such as SUM, AVERAGE, MIN, MAX, and IF; sorting and filtering of data;
creation of simple charts; and preparation of workbooks for printing and saving.

COURSE OUTCOMES:

At the end of the course student will be able to
s  Demonstrote o bosic understanding of computer spstems, components, end software types,

s Perform basic file and folder monogement operotions using e grophical user interface and
cammand-line interfoce. ’7M \l
' 1"’ \/

Department of Computer Science, |UST : ; ' /



FYUGP Computer Science Szllabus - DOCS, IUST

*  Apply number system conversions and basic binary arithmetic for digital literacy purpases.

= Uselnternet and email services effectively ond responsibly, odhering to proper digital ethics and
safety proctices. Understond the basics of cloud technologies.
Create, format, and print professional docaments using Microsoft Word,

s Design ond detiver basic presentations using Microsaft PowerPoint.

#  Organize and onalyze dato using Microsaft Excel, including the use of basic formuls, functions,
and charts,

Text Books:

1. PKSinha & Priti Sinha, "Computes Fundamentals”, BPB Publications'
2. V. Rammraman, "Fundamentals ol Computers”, PHI Learning Pvt Ltd'

References:
1. Norton, P, (2019). Introduction to Computers [Sth ed,). MeGraw-Hill Education.
2. Shelly, G. 8, & Varmaat, M. E (2018). Discovering Computers: Digital Technolegy, Data, and
Devices. Cengage Learning,
3. Nelson, S [2022), Micrasoft Office 365 All-in-One for Dummies [3rd ed.); Wiley.
4, Curtin, 0. P, Foley, K., Sen, T, & Marin, T [2018). Information Technology: The Breaking Wave [(Bth
ed ), McGraw-Hill,

Department of Computer Science, (UST “\\\



FYUGP CumEuter Science Syllabus - DOCS, IUST

Course Title: Digited and Technologicsd Solutions Course Coda: DOS10OVA
Semester: 1 Paper Type! VAL
Credits: 02 Max Marks: 50

Marles Distribution: (Mid Term:15, End Term:25, Assignment fAttendance/ Presentations:10)
LTP.S: 2000

COURSE IVES:

e Togoin familiority with digitel poradigms

o Tosensitize about role & significance of digitol technology

* Toprovide ¢ know how of communications & networks

» To bring oworeness gbout thee-governance and Digital India iniliatives

»  Toprovide a flaver of emerging technalogies - Claud, Big Data, Al 3D printing,

COURSE CONTENT:
Unim i

Introduction & Evelution of Digital Systams. Role & Significance of Digital Technology. Information &
Communication Technoldgy & Tools. Computer System B its warking, Software and its types. Cperating 5ystems:
Types and Functions, Problem Solving: Algorithms and Flowcharts. _

Communication Systems: Principles, Modet & Transmissicn Media. Computer Networks &internet: Concepts &
Applications, WWW, Web Browsers, Search Engines, Messaging, Email, Social Networking. Computer Based
information System: Significance & Types, € commerce B Digital Marketing: Basic Concepls, Benefits &
Challenges.

Unit il

Digital Indla & e-Governance: Inltlatives, Infrastructure, Services and Empowerment. Digital Financial Tools:
Unified Payment Interface, Aadhar Enabled Payment System, LISSD, Credit/Debit Cards, e-Wallets, Internet
Banking. NEFT/RTGS and IMPS, Online Bill Fayments and Po5.

Cyber Security: Threats, Significance, Chalienges, Precautions, Safety Measures, & Tools. Emerging Technologies
& thelr applications: Ovirview of Cloud Computing, Big Data, Internet of Things, Virtual Reality, Blockchaln,
Robotics, Artificial Intelligence, 3-B Printing. Future of Digital Technologies.

COURSE OUTCOMES:

At the end of he course student will:
»  Hove knowledge cbout digital parodigm.
= Wil realire the importance of digital technalogy, digttal financial tools, ecommerce.
s Know-how of communication and networks.
= Familiarize with the e-governance ond Digital ndia fnitiotfves
s Have an understonding of use & opplications of digital technology.
= Hgve bosic knowledge of Al, me chine learning ond big data.

Text Books:

1. Digital Fundsmentals by Floyd & lain (11th Edition) - Comprehensive coverage of basic digital

conceplt and systems.
Bepartment of Computer Science, |UST \M\ /



FYUGP CnmEu'ter Science Sz‘ilabus - DOCS, TUST

2. Computer Sydems A Programmer's Perspective by Bryant & O'Hallaron (3rd Edition) - Explairs
computer systems architecture, operating systems, and software development.

3. Introduction to Communication Systems by MHaykln {5th Edition) - Provides an in-depth
understanding of communication principles and technologies.

4. Indiain the Digital Age: Challenges and Opportunlties by ESCAP {United Mations) - Comprehensive
overdew of India's digital initlatives and challenges.

5 Handbook of Financial Technology by Ron Bird {2nd Edition) - Explains varlous digital financhal tools
and thelr applications.

6. Cybersecurlty: Principles and Practice by Willlam Stallinge (5th Edition) - In-depth gulde te
cybersecurity threats, risks, and mitigation strategles.

1. Understanding Digital Technology by Bradley (6th Fdition) - Explores the social and ethical
implications of digital technologies.

2. Operating System Concepte by Abrsham Silberschatz et al. (10th Edition) - Delves deeper into
different operating system types and functions.

3. Intemet & World Wide Web: How to Program by Deitel & Deitel (5th Edition) - A practical guide to
understanding the internet and web development.

4. Digital India: A Mew Era of Governance by Amitabh Kant & NITI Aayog - Explores the vision and
Impleméntation of Digital Indla,

5. Emerging Technologies: Impacts and Implications by David P. Sheren (2nd Edition) - Discusses the
potential and challenges of emerging technologies.

B The Future of Technology by Martin Ford - A thought:provaking look at how technology will
contintiie to shape the future.

Department of Computer Sclence, IUST ‘N‘\\{



FYUGP Computer Science Syllabus — DOCS, [UST

Course Title:  Mathematics for Logical and Cornputational Thinking  Course Code: DCS10TA
Semestor! ) Paper Type: Audit
Credits: 02 Max Marks 50

Distribution: [Mid Term:30, End Term:50, Viva:10, Assignment / Fresentations:10)
LTPS: 2000

Course Objectives
* Introduce students to fundamental mathematical ideas that support logical reasoning and
probleim solving.
# Develop an understanding of mathematical structures commonly used in computing and data
stience.

» Encourage analytical and computational thinking through simple mathematical models,
» Enable students from diverse academic backgrounds to appreciate the role of mathematics in
madern technalogy and real-woarld applications.

Unitl

Sets and Functions: Idea of sets and set operations (union, intersection, complement); applications of
sels in data classification and databases; functions as mappings; types of functions (one-to-one, onto,
tijective); composition and inverse of functions; growth of functions (linear, quadratic, exponential),

Sequences and Summations: Introduction to sequences and patterns; arithmetic and geometric
sequences; special integer sequences such as Fibonaccl; summation notation and simple summation
formulas; applications in algorithmic thinking and counting problems.

Relations and Order Structures: Binary relations and their representation; properties of relations
(reflexive, symmetric, transitive); equivalence relations and partitions; introduction to partial orders;
real-life examples such as ranking systams and hierarchies.

Unit Il

Logic and Reasoning: Propositions and logical connectives; truth tables and logical equivalences;
quantifiers and simple predicate logic; rules of inference and reasoning; introduction to proof |deas;
mathemaltical induction [conceptual understanding).

Counting Techniques and Combinatorics: Basic counting principles; pigeonhole principle;
permutations and combinations; binomlal coefficients and Pascal's triangle; applications in probability
and computing.

Introduction to Graphs and Networks: Basic graph terminology; types of graphs (simple, weighted);
paths and circuits; trees and spanning trees; applications in networks and social media structures.

Recurrence Relations and Patterns; |dea of recurrence relations; simple linear recurrences; Fibanacc
sequence as an example; generating patterns from recurrence refations; applications in algorithms

| oo LAZ
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Course Outcomes

e Understand basic mathematical structures used in computing, data science, and logical
reasoning.

» Apply simple logical reasoning techniques to analyze and solve problems.

= |dentify mathematical patterns and relationships in sequences, functions, and combinatorial
situations.

o Use bask counting principles and graph-based representations in practical contexts.

s Deyelop an appreciation of the role of mathematics in modern computational and

technological applications.
Text Books:

1. KENNETH H.ROSEN “Discrete Mathematics & Ity Applications, Tata McGraw = Hill
2. Ralph F. Grimaldi, Discrete And Combinatorial Mathematics An Applied Introduction

References:

LIU *Elements of Discrete Mathematics * Tata McGraw Hill

SCHALIMS "Discrete Mathematics” Tata McGraw Hill

KOLMAN/REHMAN "Discrete Mathematical Structures” Pearson Education
NICOREMI “Discrete Mathematics™ CB.

oW
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Semester - i
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Course Outline FYUGP Computer Applications - Semester |l

Semester-il (21 + 4 Credits)

Cradit Hours
Paper Total Hours per
Course Code | Course Name category Credit 7 = - ookl
Major Courses (4 Credits)

RSN Computer Organization and Architecture |  Major 4 4 0|0 04
ﬂiﬂ:«: Computer Organization and Architecture |  Major 4 ] o} 0 04
duech el vy §

Minor Courses (4 Credits)
Programming in C/C++ Minor 4
Minor Vocational (Extra 4 Credits to be earned if exiting with Certificate)
s [ ]
Multidisciplinary (3 Credits)
To be chosen from MD Basket MD 3
Abllity Enhancement Course (3 Credits)
Urduy Arabic/ Kashmiri Language BEC 3
Skill Enhancement Course (3 Credits)
To be chosen fram Skill Basket SEC 3 3|81l 0 3
Value Added Course (4 Credits)
Environmental Science VAC 2 2 |0]a 2
Lnderstanding Ingdia VAC 2 2 0 0 F
Audit Course (2 credits)
Prohability and Statistics for
DCE5152A | Computational Thinking (Applicable for AL . 2 C |0 2
2026 batch & onwards |
Total 2f+a
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Des1samn

Course Thie: Computer Organization and Architectyre Course Cotde:  JOCS151MI Applicable
to 2026 & onwards

Semaster: 2 Paper Typa: Major

Crodits: 04 Max Marks: 100

Marks {Mid Term:30, End Term:50, Viva:10, Assignment [ Presentations:10)

Distribution:

LTM 4000

COURSE QRJECTIVES:

o To knaw and understand the maoin compongnts of o computer system ond the considerations in
their design,

e Toecguire tools for comparison among alternotives.

= To know ond understand performance measures, os well os thelr impoct on system orchitecture.

= Tounderstand the interplay amang system components, design trade-offs, etc..

Evolution & interpretation of the concept of Computer Architecture at different levels of abstraction.
The concept of Computer Architecture at Multilevel Hierarchical Framework. Register Organization.
Interconnection  Structurss, Bus Interconnections, Integer/Floating Point  Arithmatic &
Representation, Instruction Cycle & Interrupts. Instruction Set Characteristics & Functions, Addressing
Modes & Formats.

UNIT Il

Processor Organization: ALU, Design of Arithmetic Circuit, Design of Logic Circuit & Design of ALU.
Processor Unit: Design of Accumulatar/Control Organization: Hardwired / MicroProgrammed Control,
Control Memary, Address Sequencing, Design of Control Unit & MicroProgram Examples.

LINIT

Memaory Hierarchy, Main Memory: RAM/ROM Chips. Memory Address Map, Memory Connection to
CPU, Associative Memory, Hardware Organization - Maltch Logic, Read/Write Operation, Cache
Memory, Virtual Memary, Memory Management — Associated Hardware, /0 Organization. Peripheral
Devices: I/0 Interfaces, Asynchronous Data Transfer, Modes of Transfer, Direct Memory Access & 1/0
Processor.

UNIT IV

RISC Architectures — their characteristics & comparison to CISC, Introduction to Parallel Processing,
Basic Parallelization Techniques, Pipelining — Arithmetic & Instruction Pipelining, RISC Pipeline, Vector
& Array Processors. Multiprocessor System Architectures & their Characteristics, Interconnection
Structures, Inter-processar Arbitration, Inter-processor Communication & Synchronization, Cache
Coherence lssues, Introduction to Super Scalar Processors

Department of Computer Science, |UST “ g / \; /
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COURSE OUTCOMES:

Al the end of the course student will be obie lo:
s Exploin computer orochitecture concepts, instruction sets, reglitsr orgonization, and arithmetic
representation.
s Design and analyre ALL, processor units, ond control units (hardwired & microprogeammed),
s Evoluale memary hierarchy, coche, virtual memaery, and /0 orgenization,
* Compare RISC & CI5C orchitectures ond anaiyze pipelining, paraliel processing, and multiprocessor.

Text Books;
1. W. Stallings, "computer arganization & architecture”.
References;
1. V.C. Hamacher, A.G. Vranesicl 5.G. Zaky, "Computer Organization”, Tata McGraw Hill
2. LP Hayes, “Computer Architecture & Organization”, Tata Mcgraw Hill
3. Momis Manc, "Computer Syﬁnm Architecture”, PHI.
4. W, Stalllngs, “computer organization and architacturs®.
5. M. L. Flynn, "Computer Architecture”, Narosa
& [avid A Patterson, John L Hannessey, " Computer Organization”
7. GovaindaRajaly, "Camputer Architacture & Disign * TMH
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Probability and Statistics for Computational

Course Tithe: : Course Code:  DCS5157A
Thinking

Semester: am Paper Type: WA

Credits: 0z Max Marks: =

Marks

Distribution:  [Mid Term:15, End Term:25, Viva/Assignment / Presentations;10)

LTPS: 2000

Course Objectives
s Introduce students to probabilistic thinking as a framework for reasoning under uncertainty.
* Develop Intuition for using probability and statistics as tools for analyzing real-world and
computational problams.
» Expose students to basic statistical reasoning useful for interpreting data and decision making.
s Prepare stodents Interested in pursulng graduste studies in computer science, artificial
inteiligence, and data stience,

Course Content
Unit I: Foundations of Probabilistic Thinking and Data — Understanding uncertainty and randomness,

random experiments, _s;mp!e space and events, intuitive idea of probability, conditional probability
and independence, examples from computing and real life, introduction to data, types of data, data
visualization (histograms, bar charts, scatter plots), descriptive statistics including mean, median and
variance, interpreting patterns and varfability in data.

Unit 11: Probability and Statistics in Computational Contexts — Random variables {discrete and
continuous), expectation and variance, common distributions such as Bernoulli, Binomial and Normal
(conceptual overview), sampling and population, bias in data collection, law of large numbers
{intuition), correfation versus causation, probahilistic reasoning In computer science, examples from
machine |learning, recommendation systems, randomized algorithms, and decision making under
uncertainty.

Course Outcomes _
= Demonstrate the ability to reason about uncertainty using basic probabllity concepts.

« Interpret and summarize datasets using fundamental statistical measures.

+  Apply probabilistic thinking to simple computational and real-world problems.

* Recagnize the role of probability and statistics in modern computer science applications such
as Al, maching learning, and data-driven decision systems:

Text Books:

L Ross Shelden M., Introduction to Prababiiity Models, 12th Editlon, Elsavier, 2019,

i Trived|, K. 5;, Probability and Statistics with Reliability, Queuing and Computer Science
Applications, 2nd edition, Wiley, 4015,

3 lan F. Blake, An introduction to Applied Probability, Jobn Wiley..

References;

1, Johnson James L, Probability and Statisties for Computer Sciance, 6th edition, Witesy, 2004,
2. Fareyth David, Probability and Statisties for Computer Sclence, 1st edition, Springer, 2019,
3. Freund ). E, Mathamatical Statistics with Applications, 8th editlon, Pearson Education, Z013,

; S%
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4, Devore Jay L. Probability and Siatistics for Engineering and the Scences, 9th edition, Cerigage
Leaming, 2020.

Department of Computer Science, [UST é
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Semester-1ll (21 Credits)

Credit Hours
Paper Total Hours per
Course Code | Course Name Categeny Credit . . R T
Major Courses (8 Credits)
DCs201M) | Data Structiures Major 4 3 1] p 05
DCS202M) | Operating System Major 4 3 1| @ 04
Minor Courses {4 Cradits)
Frinciples of Al Minar 4
Multidisciplinary (3 Credits)
To be chosen from MD-Basket MD 3
Abllity Enhancement Course (3 Credits)
To be chosen from AEC Basket AEC 3
Skill Enhancement Course |3 Credits)
To be chosen from SEC Basket SEC 3
Audit Course (2 credits)
Mathematical Thinking and Linear
Des203A | Algebra for Everyday Applications AC 2 2 (0] 0 2
(Applicoble for 2026 botch & onwords only)
Total P48

Department of Computar Science, IUST

LS\




FYUGP Em:nguter Science Sgllabus - DOCS, IUST

Course Title: Data Structures Course Code: pCs201Mmi
Semester: E Paper Type: Major
Cradits: G4 Max Marks: 100
Marks

Distribution: (Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)

LTP: 3010

R IVES:
* Introduction to Basic and Advanced Data Structures
s Understanding Linear and Non.Linear Data Structures with Applications
» Analysis of Data Storage Methods and Thelr Advantages & Disadvantagss
e Practical Implementation and Perfarmance Evaluation of Data Structures.

COURSE CONTENT:

U..Nl'-l I

Algorithms: Introduction & Analysis of Algorithms. Data Structures: Overview & Significance, Lingar & Non-
Linear Data Structures. Array & Strings, Application of Arrays. Searching & Sorting: Linear & Binary Search,
Bubble Sort, Selection Sort & Insertion Sort, Sparse Matrix. Recursion & Applications.

Unim

Stack: Operations & Applications, Polish Expressions. Queue: Operations & Applications, Circular Queue.
Linked List: Singly Linked List, Doubly Linked List, Circular Linked List, Operations & Application of Linked Lists,
Linked implementation of Stack & Queue, Palynamial Addition.

Lhair 1

Trees: Basics, Terminology & Representation of a Tree. Binary Tree, Binary Search Tree, Tree Traversal
Technigues, AVL Trees, Threaded Binary Tree, Red Black Trees, B Trees, B* Trees, Application of Trees. BST
Sort, Heap Sort, Quick Sort, and Merge Sort.

UnIT IV

Graph: Introduction, Definition and Representations, Traversal, Connected Components Spanning Trees,
Shortest Paths: Single Source Shortest Path, Dijkstras Algorithm, Bellman-Fard Algorithm. All Pair Shortest
Paths, Transitive Closure, Floyd-Warshall Algorithm, Minlmum Cost Spanning Trees, Prims & Kruskal
Algorithm, Hashing: Overview, Hashing Functions, Collislon Resolution Techniques.

COURSE OUTCOMES:

At the end of the course students will be able to:
+ Develop some simple applications Using Linear Data structures.
= |dentification and Implementation of suitable data structure for & given problem
« |Implementation of graph algorithms in various real-life applications.

Text Books:
1. Fundamentals of Data Structures, Horwitz & Sahnl, 2nd Ed.

References:
1. I P Tremblay, 2. G. Sorenson, “An Intreduction to Data Structures with Applications”, Second
Edition, Tata McGraw Hill, 1981
2. Horowitz, Sahnl and Andarson, "Fundamentais of Data Structures in C” Sllicon Prass 2007.
3. Langsam, M. |, Augensteln and A N, Tanenbaum, "Data Structure Using C and Ce", Pearsan
4, Robert L. Kruse, Bruce P. Leung, Clovis |, Tondo, "Data Structures and Program Design in C",

047
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Course Title: Operating System Course Code: DCS2020
Semester: 3 Paper Type: Major
Credits: 04 Max Marks: 100
Marks

: A, - P ;
Distribution: (Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)

LTPS: 3100

COURSE OBJECTIVES:

To learn the fundomentals of Operating Systems.

Tar learr the mechanisms of 05 to handle processes and threads and thelr communication

To learn the mechanisms involved in memory management [0 management and file manegement in 05
To galn knowledge on Mutua! exclusion algorithms, deadlock detection algorithms

To know the components and management aspects of concurrency management

To implement the cancepts learnt through case studies of different operating systems,

u CONTENT:

Lisir |

Introduction to Opersting Systems:; Structure of OS5, Goals of the 08, 05 as a resource manager and as an extended
maching. Servlees and functions provided by the oparation system.

Types of Operating Systems based on Historical evolution of 05: Batch processing Systems, Time-sharing systems,
Distributed and network operating systems, Aeal-tme systems (hard vs coft real-time), Embedded operating systems
(Android, loT devices), Cloud #nd Virtualized OS environments,

Performance and Design Considerations: Efficiency vs fairness vs security trade-offs, Concepts of multiprogramming,
multitasking. and multiprocessing, Scalability and concurrency lssues, Introduction te performance metrics:
throughput, turnarcund tima, response tima)

System Structures: System Components: Process management, memary managemant, file systems, |fQ subsystems,
protection and security, System Calls & APIs: interface between user programs and the kernel, POSIX standards and
Linix system call examples

Virtualization & Modern Trends! Virtual Machines (VMs) and Hypervisars, Type | vs Type Il hypervisors, Viiware, Xen,
kM examples, Containerization (Docker, Kubemetes) and lightwelght 05 concepts, The role of operating systams in
cloud computing and edge computing.

Uit 1l

Process Fundamentals: Coricept of a Process, Definition of a process as a program In execution. Process attributes (taxg,
data, heap, stack), Process States: Five-state model (new, ready, running, waiting, terminated). Advanced models:
suspended processes, zombie &amg; orphan processes.

Process Control Block (PCB): POB structure: process ID, program counter, registers, scheduling information, accounting
data, /O status Threads and Concurrency: Thriad vs Process, Lightweight processes, benefits of threading. User-level
vy Kernal-leve| threads, Hybrid threading models. Multithreading

Models: Many-to-Dne, One-to-Dne, Many-to-Many. CPU Scheduling: Basic Cancepts, Scheduling eriterda: CPU
utilization, throughput, tumaround time, waiting time, response time. Preemptive vs non-preemptive scheduling.
Scheduling Afgorithms: First Come First Serve (FCFS) Gantt chart (llustrations:

Shortest Job First (SIF) Non-preemptive and preemptive. Priority Scheduling {Aging and starvation). Round Robin (RR)
(Time guantum selection and performance trode-offs). Multitevel Queus Scheduling (Static vs Dynamic Teedback).
Multilevel Feadback Queus

Department of Computer Science, [UST ; /4\7“/
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Inter-Process Communication (IPC): Direet and Indirect Communication, Message passing: synchronous vs
asynchronous, Shared Memary Systems, Synchronlzation primitives: semaphores, monitors.

Deadlocks: Conditions for Deadlock, Coffman’s conditions: mutual exclusion, hold-and-welt, ne preemption, ¢lreular
wait, Deadiock Prevention: Resource ordering, preemption, avoldance of hold-and-wiit. Deadlock Avoidance: Safe
state, resource-atloration graph, Banker's Algorithm, Deadlock Detection & Recovery; Detection algorithms. Recovery
technigues: process termination, resource preemption.

Lissir 11
Logical vs Physical Address Space: Memory sbstraction and the need for address spaces, Memory Managament Unlt

[MMU) and address transiation, Relocatlon, protecton, and sharing machanlsms, Address binding: compile-time, load-
time, and execution-time.

Contiguous Allocation, Fragmentation, and Compaction: Fixed and dynamic parfitioning schemes, Internal vs extermal
fragmentation, First-fit, Best-fit, Worst-fit algorithms and analysis, Compactlon and relocation Llechnlgues, Performance
trede-offs in contigucus allocation.

Faging. Segmentation, and Virtual Memory Concepts: Paging: Page table structures; single-level, multl-level, invertad
page tables, Translation Lookaside Buffer (TLE), Segmentation: Concept of segmants, Virtual Memory: Demand paging
and lazy loading, Copy-an-write, shared librasies,

Psge Replacement Algorithms: FIFD, Optimal (MIN), and LRU, Clock {Second Chance), Enhanced Cleck, LFL. Working
through reference steing examples Thrashing and the Working Set Mode|: Definition. Definition and causes of
thrashing,Degree of multiprogramming vs CPU utilization graph

Unit IV

File System Fundamentals: File System Structure, Concepts of file, metadata, and inode-based structures, File attributes
(size, type, ownership, permissions, timestamps).

File Operations: Creste, open, read, write. close, delete, append, File Access Methods: Sequential access, Direct
[random) access, Indexed access, Comparison of access methods with performance trede-offs.

sk fundamentals: Disk Structure Disk Scheduling and Storage Managemant:

Disk Scheduting Algorithms: FCFS (First Come Flrst Serve), SSTF (Shortest Seek Time First), SCAN and C-SCAN {e|evator
nlgorithma), LOOK and C-LOOK, Performance Analysis: Seelc time, rotational |atency, transfer time, Throughput vs.
response time trade-offs, Modern Storage Trends: 5505 ve. HODs scheduling, NVMe and flash storage optimizations
I/ Systemis: /0 Davices: Device controllors, device drivers, Block vs: characier devices, |/0 Technigues: Programmed
I/, Interrupt-driven 1/O, Direct Memory Access (DMA), /O Buffering &; Spooling: Single/double buffering. Clreular
buffers, Spoolingin print servers and |ob queues

Security and Protection |n Flle Ramp; I/O Systems: Protection Models: Access Matrix model, Capability lists vs. access
lists, Passworts, encryption for file systems {e.g. extd with LUKS), Commen Threats: Unauthorized access, Trojan
horses, ransomware, buffer overflows, Side-channel attacks on /0 systems, Modern Security Approaches: File system
auditing and logeing, Secure |0 channels (e.g., TLS/55L for networked file systema),

COURSE OUTCOMES:

At the end of the course student will be able to:

s Maoster understonding of design issues asocioted with operating systems,
= Master various process management concepts including scheduling, synchronization, and deodlogks.
Be famitiar with various types of aperaiing systerts including UNIX,

M 2

‘V

Text Books:

1. Tanenbaum, A5, "Modern Operating System”, PHI
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2. Peterson, )L Abraham, Silberschatz, "Operating System Concepts”, Addisan Wesley

References:

1. Bietel H.M. “An Intreduction Ta Operating System”, Addisan Wesley
2. ¥arnetkar, "UN Shell Programming”, BPB

3. W.Srallings, "Operating systems”

4, Dhamdhers, “An Dperating System —Design & principles”

5. Madnick E, Denovan J, "Operating Systems”, TMH

& Marko Gergent, "Learning android”, O'rielly
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Mathematical Thinking and Linear Algebra

Course Title: for Bearytley Applicaticrs Course Code: DCSID3VA
Lemester: I Paper Typei WA
Credity: 02 Mamx Marks: 50
Marks Distribution: [Mid Tarm=15, End Term 25, Viva/Asignmant / Presemtations:10)
LTPS: 1000

Course Objectives

s Todevelop quantitative reasoning and logical thinking skills.

» Tointroduce basic matrix and vector concepts in an intultive and application-oriented manner.

s Toenable students to formulate and solve simple real-life problems using lingar algebra tools.

* Tobulld awareness of the role of mathematics in Al, economics, biology, engineering and social sciences,

*»  Tosupport multidisciplinary learming in line with MEP 2020,
Course Content

UNIT |: Matrices and Systems of Equations (15 Hours)

Concept and classification of matrices; matrix operations including addition, multiplication and transpose;
determinants of order 2x2 and 3x3 with geometric interpretation; inverse of a matrix (restricted to the 2x2
case); formulation of systems of linear equations arising from real-life contexts; solution of systems using
simplified row reduction (Gauss elimination method); interpretation of solution sets (unique, infinitely many
or no solution); applications to mixture problems, basic econamic input-output models and balancing of
equations.

UINIT 11; Vectors and Lingar Transformations (15 Hours)

\ectors in two and three dimensions with geometric interpretation; linear combinations, span and linear
independence (intuitive approach); concept of basis and dimension; linear transfarmations in the plane
including rotation, scaling and reflection; matrix representation of linear transformations; introductory idea
of elgenvalues and elgenvectors [conceptual treatment for 2x2 matrices); applications to Image
transformations, simple population models and basic data representation,

Course Outcomeas
* Perdorm basic matrix operations and interpret thejr results In applied contexts.
o Solve simple systems of inear equations using matrix methods and row reduction.

» Explain vector concepts such as span, independence, basis and dimension intuitively.

s Interpret and apply basic linear transformations and their matrix representations.

= Recognize the role of eigenvalues and eigenvectars in simple applied settings.

s  Apply mathematical reasoning to model and interpret real-world problems involving data and systems.

Text Books:

1 Strang, Gilbert. ntroduction to Linear Algebra, Sth Editlon, Wellesley-Cambridge Press.

2 Kreyseig, Erwin. Advanced Engineering Mathematics, 10th Edition, Wiley, 2015,

3 Strang, Gilbert. Linear Algebra and Learning from Data, 1st Edition, Wellesley—Cambridge Prass.
4. Jain B K., lyengar 5 B K Advanced Engineering Mathematics, Sth Editlan, Narosa, 2016

References;

1. Deissnroth, Marc Peter, Faisal A, Aldo and Ong Cheng Soon. Mathematics for Maching Leaming,
Cambridge University Press, 2020.
2. Llpschusz, Seymour and Lipsen, Marc. Schaum’s Qutiine of Linear Algebra, 6th Edition, McGraw Hill, 2017..

o AE,
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Semester-IV (20 Credits)
Course Code | Course Name '-';.ﬂ‘:::? :ﬂ; f.dﬂ:ml Hn::::er
Major Courses (8 Credits)
DCS251MI | Datzbase Managament Sysiem Major 1 E | o 1 05
pCs252Mi | Web Development Major 4 3 1] 1 05
DCS253M) | Design & Analysis of Computer Algarithms Major 4 3 |1|0p oa
DCS254MI | Date Communication & Computer Networks Major 4 3 1 0 D4
Minor Courses (4 Credits)
Machine Learning Mingr 4
Touwl 20

Department of Computer Science, |UST
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Course Title:  Database Management System Course Code:  DCS251M)
s’c ""I“‘“ i g™ Paper Type: Major
04 Max Marks: 100
Marks _ ‘ . .
Distribution: \Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)
LTPS: 3010
COURSE OBJECTIVES;

e Tounderstond the role of o dotabase management system in an Organfzation

= Tounderstond bosic dotobase toncepts including the structure ond Qperotion of the refotionol dato moedel,

s To construct simple ond moderately ndvanced dotobose queries using Structured Query Language [SQL).

= To wnderstond and successfully apply legicel dotobase design principles, mcluding E-R diecgrams and
dotobase normalization,

COURSE CONTENT:

Libat |
Overview of Database Management: Introduction, Data Processing versus Data Managoment, Data Models: Netwerk

Model, Relational Model, Hierarchical Model, Instance and Schema, View of Database system, File Origntad Approach
vs Database Orlented Approach, Data Independence, DAMS Architecture

Database Design and E-R Model: Introduction, Entity, Strong and weak en:im_'s. Relationship, Cardinafity, Attrlbutes,
Concept of keys: Super key, Candidate key, Primary key, Alternate key, Foreign key, ER Diagram, Constraints in Database,
Codd's Rules, Converting an E-R mode! into retational Schema.

Relational Database Design and Operations; Introduction, Dependendes Functional dependencies, Multhvalued
Dependancles, loin dependencies, Database snomalles, Decampasition, Normalization: Narmal forms 1NF, 2NF, 3NF,
BCNF, 4NF, 5NF, De-normilization. Relational Algebra: Select operation, Projection operation, Union operation,
Cartesian Product oporation, Intersection operation, Join oparation, Different types of joins [Inner join, Outer join, Self
join).

Uhar 1

Transaction Managemeant: Transaction concept and transaction states, desirable properties of transactions [ACID
properties), schedules - serial and parallel schedules, Serialieabilily = conflict and wview serializabillty, testing
serializability. Concurrency problems sugh as lost update, dirty read, unrepeatable read, and phantom r=ad,
Concurrency contral technigues including lock-based protocols (Two-Phase Locking), timestamp-based protocols, and
validation-based protocols Recoverable schedules — recoverable, cazeade less, and strict schedules

A ¥

Intraduction te SQL, Data Types |n SGL DDL Commands DDL- Creats, Drap, Alter, Dégg, Truncate, Commit, Rallback,
DML Commands Insert, Update, Delete, Select

Clauses ‘Where clause Like Clause in clause Order by clause Having clause Group by clause. Operators:AND OR BETWEEN
o, <= 3=, 3, |5, <> Aggregat/on Functions; Count Min, Max Avg. Sum, Conditiansmot in is null not null distinct String
Operations:Concatenation Length Replace Sub-String In String loin/Unionzinner foin Seif join Cross {oin/' Cartesian

product Left Olter join Right Outer Full outer Join
N@ : / 33
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RSE OUTCOMES:

At the end of the course student will be able tol
= introduces the fole of o dotobose monogement system, basic dotobase concepts, including the structure and
operatian af the relotional date model,

e Familiorize themselves with the concepts of integrity constroints, relotional algebra, relational domain & tuple
calculus, data normalization.

»  Construct simple and moderately advanced databose queries Wsing Structured Queg» Languege (5QL),
s Hove knowledge of dotobose transoction including concurrency control, bockup ond recovery, and doto object

Tocking.
Ll Dexigr? ond implementotion of o smoll dotobose profect using Orocle.
Text Books:

1.  FKorth, Silberschatz, “Database System Concepts”, TMH
2. Elmsas & Navathe, "Fundamentals of Database Systmes”, A. Wesley
3. Uiman ). O, "Principles of Database Systems”®, Galgotia Publications

References:

Steve Babrowski, “Qracle 8§ Architecture”, TMH

Date C. )., "An Introduction to Database Systems”, Marosa Publishing
William Page, "Using Oracle 81 —Special Edition", Cus/PHI

lvan Bayross, “S0L & PL/SQL Using Oracle 8i & 9 with SQL", BP8
DesaiB, "An introduction to Database Concepts”, Galgotla Publications

e
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Course Title:  ‘Web Developmant Course Code: DCS25IMI
Semester: 4" Paper Type: Major
Credits: Da Max Marks: 100

Marks Distribution: (Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)
LTPS: 3010

COURSE OBJECTIVES:

To provide knowledge on web architecture, wi'h services, client side ond server side scripting technologies
Ta focus an the development of web-based Information systems and web services.

To design interoctive web poges using HTML ond Style sherts.

To provide skills fo design interoctive ond dynamic web sites.

To provide knowledge for implementing web opplications using JowaScript.

COURSE CONTENT:

U |

Web Essentials: Clients, Servers, and Communication, The Internat-Basic Intérnet Protocols, Introductlon, Concapt of
internet- History of Internet, Protocols of Internet, World Wide Web, Web browsers, web setvers, MIME, URL, HTTP ,
URAL, Web Cients ,Web Server , Weh sites. Web Apolications, types of Web applications, HTTP reguest-response
riEssage.

Uper |}

HTML- Introduction, History of HTML Verslons-Basle XHTML Syntax and Semantics, Structure of HTML Document: HTML
Tags, open and closed tags, HTML Edlitors, Elerments, Attributes, Styles, Formatting, working with formatting, form,
tables, fames, links, images, lists, muftimedia; Audio, video, Graphics: Canvas and SVG, HTML APIs: Geolocation,
Drag/Drop, web storage.

Uit I

Castading Style Shests: Introductlan, syntax, selectors, colors, backgrounds, borders, Margins, padding, outline, text,
Fonts, lcons, Lists, Tables, Display, Max-width, position, €55 Responsive: Vlewport, Grig-view, medla Querles, Images,
viden, framaworks and templatas.

LiniE ¥

Introduction to JavaScript, controls statements, Arrays and functions, pattern matching, Element Access, Event
Handling.

Fundamentals of DBMS In Web Applications; Relational Detabases and SOL, Database Schema Design 5AL Querles and
_CAUD Operations: Create, Read. Update and Dolete Data, Database Connectivity using local server/servers,

COURSE OUTCOMES:

At the end of the course student will be able to:

s Understond & Apgly (XJHTML5)+C55 programming

s Demonstrate dynemic webpage development using fova seript end DHTML
= Design oo well formed /valid XML document

*  Create o server side ASP application using dotabass

ext Books:

1. HTMLS Black Book by Dreamtech

2. HTML & C55: Design and Bulld Web Sitex by Jlon Duckett, Wiley
3. Web Programming By Chris Bates , Wiley Publications
References:

1. Mastering HTML, C85 & lavascript Web Publishing by Laura Lemay, BPB Publicallons
2. HTMLS Black Book, Covers £55 3, JavaScript, XML, XHTML, AlAX, PHP and jCuery, by Breamtech Press

3. HTML & (55 The Camplete Relerence, Filth Edition by Thamas Powell, McGraw Hill Education
Department of Computer Science, IUST “@ M /
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Course Title: Design and Analysis of Computer Algorithms Course Code: DCs253MI
Semester: a Paper Type: Major
Credits: 04 Max Marks: 100

Marks Distribution: (Mid Term:30, End Term:50, Viva:10, Assignment / Prasentations:10)
LTPS: 3100

COURSE OBIECTIVE:

s To develop on understanding of fundamento! algorithm design techniques ond their application in sohing
computational problems,

s Toenaoble students to design and implement efficient algorithms using different olgorithmic strotegles.

s To prowide knowledge of performonee onolysic af algarithms, including time ond space complexity using
asymplotic nototions.

»  To help students verify the correctness of algorithms ond understand their theoretical foundatians.

COURSE CONTENT:

Liwrr |
Algorithms: Intreduction, Characteristics and Importance. Performance Analysis of Algorithms. Growth of Functions

and Asymptotic Notatlons: Big-0, Big-0, Big@. Solving Recurrences: Substitution Mathod, Recursion Troe Methad,
Master Theorem. Review of Data Structures: Stacks, Queues, Trees, Graphs and Hashing.

Ui 1l

Divide & Conquer: General Mathod, Binary Search, Min-Max Froblem, Merge Sort, Quick Sort. Greedy Method:
General Method, Fractional ¥napsack Problem, Minimum Cost Spanning Trees, Single Source Shortest Paths. Netwark
Flow: Fard—Fullkersan Algorithm for Maximum Flow. String Matching Algorithms: Knuth=Maorris—Pratt Algorithm,

Ukax LI
Dynamie Programming: General Method, Fibonseci Sequence, Multistage Graphs, All Pair Shortest Paths, Traveliing

Salasrman Problem, Backtracking: Seneral Method, N-Queen Problem, Sum of Subsets Problem, Gragh Colouring, 0-1
Knapsack Problem,

Wsir IV

Branch & Bound: General Method, Least Cost Branch & Bound, 8-0usen Problem. Lower Bound Theory: Comparison
Trees, Lower Boupds through Reductions. Computational Complaxity: Basic concepty of P and NP, NP-Completi

Problem and NP-Hacd Probler) Parallel and Distributed Algorithms: Basic Concepts of Pacallellsm, Parallel
Architectures, Parallel Searching and Parallel Sorting.

COURSE OUTCOMES:

At the end of the course student will be able to:

. Am‘.r?:e algorithm efficleacy by evolusting and comgparing time end spoce complexily using asymptotic
notations and recurrence refations,

s Design ond implement olgarithms using mojor design paredigms such os Divide ond Conguer, Greedy Method,
Bynamic Programiming, and Bocktracking.

s Apply stendord algorithms for solving practicol problems related to searching. sorting, groph processing, string
matching, ond netweork ,

» Understond advanced algorithmic concepts, including hoshing techniques, computational complexity (P, NP,
NP-Complete), and parollel and distetbuted algorithm models such os MopReduce.

/ % //35
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Text Books:
1. [ntroduction to Algarithms, by Cormen, Leiserson, Rivest, and Stein, MIT Press, Third Editian, 2009,
References:

1. algorithms, by Dasgupta; Pepadimitrou and Vazirani, MoGraw-Hill Education, 2006,
2. Computer Algorthms, by Horowltz. Sahnl, and Rajasekaran, 5ilicon Press, 2007.

3. Algorithm Deslgn, by Kleinberg and Tardos, Pesrson, 2005,

4, Algorithm Design, by Goodrlch and Tamassia, Wiley, J001.
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Course Title: Data Communication & Computer Networks Course Code: DCS254mM
Semester: ath Paper Type: Core
Credits: 04 Max iViarks: 100
Marks Distribution: (Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)
LTPS: 3100
COURSE OBJECTIVES:
® T undesstand netwerking concepls and basic communication modal,
»  Tounderstand network architectures and comgonents required for date communicztion,
* o onalym the {fun:tifun and design strategy of physical, duto link, network layer and transport layer
» Toacquire basic knowledge of varicus applicotion protocol for fnternet security lssues ond services.
COURSE CONTENT
Lwir |

Princlples of Data Communication, Dats Communication Modei & Tasks, Conecept of Bandwidth & Channel Capacity,
Nyquist's Lawi Shannon's Law for Quantification of Capacity, Data Ratia Versus Baud Rate, Sampling & Its types, Nyquist
Criterion for Samplifg. Data Transmission Concepts, Characteristics of Signals: Digital Signals, Analog Signals [Amplitude.
Frequency, Period, Wavetength, Signal to Noise Ratio).

W 1l

Data Encoding: NRZ-L, NRZ-| Encoding, Multilevel Binary & Biphase Entoding Techniques & their implementations: ASK,
FSK, PSK & QPSK. PCM: Sampling & Quantization & Modulation, Delta Modulation, Amplitude Modulation, Reliable
Transmission of Date: Asynchronous & Synchronous Transmission, Multiplexing: Concepts & Types (FOM, Synchronous
& Statistical TOM). Error Detection: Perity Based, CRC-Based, Checksum Based. Ervor Control & Recovery Technlguas,
Concegt of AR Standard & 11 Verslons,

Lkt Lt

Goals & Appllcations of Computer Network. 051 modal. TCP/IP protocol suite. LAN: Ethemet & Token Ring. WAN:
Concepl, Chargctoristics, & Architecture: WAN subnet. Internetworking Concept & Architectural Model, Connection
Orignted & Cannection|ess Approaches, Packet switching & Circult switching, Cancept of Autonomous Systems. Intemel
Layer Protocols: 1P (Addressing: Classfull classless 1P Addressing, P Multicasting, Routing, Fragmentationf
Reassembly).

ICMP, ARF, RARP, Routing Protocols: Routing, Static & Dynamic Routing, Distant vector routing, Unk state routing,
(DSPF), {BGP). Transport Layer Protocols: TCP & UDP. Socket API for Netwark Programming: Concept of Port & Sockels.
Basic Server Architectures. TCP Server & Client. UDP Server & Chent. Network Security! Principles of Security, Firewalls,
Cryptographic Algarithms {DES, AES, and RSA).

COURSE OUTCOMES:

At the end of the course student will be able to:
= Deseribe how to connect machings in @ netwark,

e Describe dota communication between machings ot various focations.
o Famillatze with LAN connecting devices and Network Layer,
& Learn different Network Layer Protocols
»  Understand the concept of Dpmain Name System (D).
Text Books:

1. Computer Networks A5, Tanenbaum, Pearson Education
2. Data Communicat/ons & Netwaorking Forouzan, Tata McGraw Hll Company ( F \//%
3B
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References:

1. Computer Networlk, S5 Shinde, New Age International Publisher.
2. Data & Computer Communication , Shashl Banzal Flrewall media
3. Data & Computer communication, William Stallings, Pearson

Department of Computer Science, 1UST /
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Semester -V
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Semester-V (20 Credits)
Coume | oo niine papar | Total | CreditHours Hours por
Code category | Credit | T pls week
Major Courses (B Credits)
DCS301MI Web Application Development Major 4 3 o 1 | o o5
DCs30aMi | Programming in Java Malor 4 3 o 110 05
DC5303MI | Data Analytics Major 3 3 |1]|0]|0 04
DTS30AMIE | Software Englneering Mafar 4 3 1 0|0 04
Minor Courses (4 Cradits)
Deep Learning Minar 4
Total 20

Department of Computer Scoence, IUST
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Course Title:  ‘Web Application Development Coiiria Codas DCS301M)
Semester: il Paper Type: Major
Credits: 04 Miax Marks: 100
Mam ® - " = T
Distribution: (Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)
LTPS: 1010

COURSE OBJECTIVES:

o Tounderstand the architecture and working of server-side web applicatinns,

& Todevelop dynamic, dotobase-driven web applicotions.

s Toimplement form hondling, séssion management, ond authenticotion mechonisms.
= Todesign and develop RESTful web services wsing modern fremewaorks

COURSE CONTENT:
Ut

Intraduction to server-side scripting, Client—Server architecture, Static vi Dynamic web pages, Intreduction to PHP /

Node.|s,Variables, Data Types, Operators, Control Structures, Functions, Handling Forms (GET and POST methods), File
Handling Basics

Linir |

Introduction to Databases, RDBMS concepts, Introduction to MySOL, SOL: DDL, DML, DCL Commands, CRUD ,
Operations, Connecting Server-side Script with Database, Prepared Statements, Transactions, Error Handling,

Ui 111

HTTP and Steteless Protocol, Cookies and Sessions, Session Tracking Mechanisms, User Authentication & Authorizatian,
Password Hashing, Form Validation {Client-side & Server-side], Intreduction to Web Security Concepts, Common
Vulnerabllities |SOL Injection, ¥55),Basic Prevention Technigues

Umit iV

Introduction to MVC Architecture, Introduction to RESTul Services, Building REST APls, JSON and API Communication,
introducton to Frameworks: Express.|s, Django, Deploymant Basics, Hosting and Introduction to Cloud Deployment

COURSE OUTCOMES:

At the end of the course student will be able to:

& Expinin client-server architecture and server-side programming concepts.

s« Develop dynomic web applications using server-side scripting ond dotobosss,

s Implemsnt outhenticotion, session management, and doto volidotion technigues.

o Design ond deploy boske REST-based web applicotions using modern frameworks,
Text Books:

1. Web Technologles: Black Book — Kogent Leaming Solutions Inc.

4. PHP and MySQL Web Development = Luke Welling & Laura Thomson
References:

1. Nodejs, MongoD8 and Angular Web Development — Brad Dayley

2. Leaming Web Design — lennifer Robbins _
3. RESTTul Web APl = Leanard Richardson & Mike Amundsen /
; 42
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Course Title:  Programming in JAVA Course Code: DCS302MI
Semester; 5" Paper Type: Major
Credits: Da Max Marks: 100
Marks (Mid Term:30, End Term:50, Viva:10, Assignment [/ Presentations:10)
Distribution:
LTPS: 3010
COURSE OBIE :
" T r like inh j '
B e i ety
s Tolearn about file handling, multithreoding
= Toknow abaut databaese connectivity

COURSE CONTENT:
ul"l:f!

Fundamental Programming structures In Java: A simple Java program, comments, dsta type, variables, aperators, string,
input & output, control flow, big numbers, arrays. Objects &amp; Classes: introduction to Object Oriented programming,
using predefined classes, defining your own dlasses, statlc fields Zamp; methods, method parameters, object
construction, packages. the class path, documentation commaents, Wrappar class

Yt il

Excaption handling - Exception as objects, Exception hierarchy, Try catch finally, Throw, throws 10 package - Input
streams, Output streams, Object serialization, Deserialization; Sample programs on 10 files, Filter and plpe streams
Multi-threading - Thread Life cycle, multi-threading advantages and lssues, Simple thread program Thread
synchronization.

Lsar i

JDBC architectyure, Establishing connectivity and working with connection |rterface, Working with statements, Creating
and execuling SQL statements .

LiniT IV
Dverview of ISP, ISP Architecture Eamp; life cycle, Components of Java Server Pages, Implicit Objects &amp; Standard
ISP Tags, Scope of ISP objects, EJB overview &amp; Architecture, Features of EIB.

COURSE OUTCOMES:

At the end of the course student wiil be abie to:
s  Deseribe the feotures aof Jovo
*  Design classes with object-oriented features
» Dexciibe ucfmn:‘m‘ﬁmtu res of favo like exception handiing, jdbe jsp efc.
*  Whrite programs in JAVA featuring its core capab/lities

Text Boo

1. Core lava Volume 1-Fundarmentals by Cay Shorstman 10th edition Publisher; Prentice Hall
L . Jeva server programming Ivan Bayross SPD
3, | Java Programming Languige Ken Arnold Pearson

ren :

1. Java the complete reference by Herbort Schield 10" edition Publisher; Tata Mc Graw Hill

2. lava How to program Dietel and Dietal
v
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Course Title: Data Analytics Course Code: DCS303mMy
Semester: 5w Paper Type: Major
Credits: 02 Max Marks: 100
Marks Distribution: (Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)
LTPS: 3100

COURSE OBJECTIVES:

= To learn big doto challenges in different domoins including sociel media

» Tolearn M?ﬂ.ﬁ REDLICE programming model for better sealability and performance
e  Toonalyze the copobility of No-SOL systems

»  To opply mochine learning algorithms for blg dato analytics

LiwiT i

Intraduction ta Big Data; 8ig Data - Definition, overview of Big Data, Big Data Characteristics Volume, Veloeity,
Variety and other Vs, lssues and challenges of Big Data, Stages of analytical evolution, Big Data Architecture, Space

of Big Data: Transactions, Interactions, Observations; Big data Technological approaches and Potential use cases

for Big Data. Storage: A General Overview of High-Perlormanee Architecture; HOFS, MapReduce, Map Reduce
Programming Model, Overview of HBase, Hive and PIG, Spark Framework - Spark Data frames, Importing and
saving data.

Linme i

Data collection and management: Introduction, Seurces of dats, Data collection and APls, data quality and issuss with
date collection systems with examples from business; Cleaning and treatment of missing data, principles of data
(visualization, and different methods of presenting data in business analytics. Introduction to Statistics - Measures of
central tendencies and distributions, Analysis of variance, Correlation analysis. Distribution properties and arithmetic
Baslec analysis techniques - Statistical hypothesis generation and testing,

Uz il

Machine Learning: Introduction, Supervised Leamning. UnsUpervised Leaming. Classification: Dedisfon Trees -
Overview of 2 Declsion Tree, Evaluating a Decislon Tree, Conlusion matrix. NoSQL Databases Review of traditional
Databases, Need for NoSOL Databases, Columnar Oatabases, Failover and reliability principles, working
mechanisms of NoSQL Databases HBase, Cassandra, Couch DB, Mongo DB,

Ui IV

Data Science - Introduction, Terminology, data science procass, data science toolkit. Anpllcations of Data Science, Data
Formats = CSV/ISON/AVRGO/Parquer. Data Visualization - Technologies for visuallzation, Tools and libraries for Big Data

visuallzation (e, Matplotib/Seaborn/Tableau/Power-Bl). Effective communicatlon of Bjg Data Insights through
visualfzations.

SE MES:

At the end of the course student will be able to;
» FPreparing for data summarization, query, and analysis.
s Applving doto modeliing techniyues to lorge doto séts
» (Creating applications for Big Dato analytics
s fuilding o complete business doto onolytic solution

T:j C '* 44
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Text Books:
1. BigDats - A Primer, H. Mohanty, P. Bhuyan, B, Chenthati (Eds.). Springer , Studies in Big Data, vol. 11, 2015,
2. Big Data Analytics with Rand Hadoop, Vignesh Prajapati, PACKT Publishing

Brences:

1. Mining of Massive Datasets, Jure Leskover, Anand Rajaraman, Jeffrey D. Ullman, Cambridge Universities Press,

2012,
2. Big Data at Work: Dispelling the Myths, Uncovering the Oppartunities Book by Thomas H, Davenpor

45
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Course Title:  Software Engineering Course Code:  DCS304M)
Semester: 5th Paper Type; Major
Credits: 04 Max Marks: 100

Marks Distribution: (Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)
LTPS: 3100

Bl 3
3

To familiarfze students with the fundammnlzgf woftwore engineering,

To introduce students to the basic concegts and principles of structured saftware engineering,
To moke students understond the software monogement [Ssuss.

To introduce the students to the baosic concegis of OOSE

Yo study advanced concepts n saftware engineering like Reverse engineering, Reengineering. etc.

COURSE CONTENT;
Ly |

Software Engineering: Definition & Evolution, its Role & Impact in Computer Sclence. Software Process, Characteristics
of & SW Process, CMMI, TSP & PSP, Software Product, Characteristics of 3 Good Software Product, Software Process
Models, Comparative Study & Applications. Basic concepts of Agile Process. Software Requirements Analysis (SRA):
Requiremants - Types, Steps Involved In SRA. SW Requirements Specification [SRS): Need & Characteristies for an SRS,
Components of #n SRS, Prototype for & Good SRS. Structured Analysis: DED'S, Control Fow Diagrams, Data Dictionary,
State Transition Diagrams, & Entity - Relationship Diagrams.

Linz 11

Software Design: Cancepts & Principles, Design Considerations & Good Design. Characteriration of Effective Modular
Design (Functional (ndependence, Cohesion, Coupling); Deslgn: Architectural Design, Procedural Design, Interface
Design, & Dats Design. SW Architecture Stylest (Datafiow, Call & Roturh Architectures, Indopendent Process
Architectures, Virtual Machine Architectures). Concept of Verification & Valldation, Goals of W Testing, Testing
Princlples,

Wrr |1

Approachey to the Deslgn of Test Cases: Black Box & While Box Testing, Technigues used by these Approaches: Basis
Path & Loop Testing, Graph Rased Testing, Equivalence Partitloning, Cyclomatic Complexity, Phases in Testing Activity:
Unit, Integration, Validation & System Tests. Software Project Management, Phases of Management, Project Planning
& Control, Scheduling Orpanization & Team Structures, Project Estimation Technigues —KLOC, FP & COCOMO,

UNm IV

Object Oriented Software Enginesring: Objéct Oriented Paradigm, Concepts - Classes & Objects, Inheritance,
Abstraction, Polymerphism, eic. OOA & OODD. Design Methodology — Dynamic Medeling, Functional Madeling,

Advanced Concepts: Software Reuss, Re-enpineering, Reverse Engineering, Restructuring, Client/Server Software
Englnasring. '

COURSE QUTCOMES:

At the end of the course student will be able to

»  Opseribe softwore engineening loyered technology and process fromework.
s Understand theories, models, and rechniques rhawﬂmﬂn‘e a basis far the softwore development life oycle.

s Understond softwore testing opprooches including verffication ond validation, stotic onolysls, revitws,
inspections, and qudits

s Understand the role -pr:a‘ert manogement includin aning, scheduling, risk manogement, eic.
s Waork as an indlvidual andfor in team to develop o fiver guality software.

\ 46
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ext .

1. Pressman, Roger, "Software Engineering- A Practitioners Approach”, McGraw Hill

References:

Gheesl, lazayer] £t Al, "Fundamentals Of Software Engineering”, PHI

tan Sommerville, “Software Engineering”, Pearson Education
Pankajjalote, "An Integrated Approach To Software Engineering” . Narosa
Piters & Pedryce, “Software Enginearing an Englnaering Approach”, Wiley

B oW ko

a7
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Semester - VI

18
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Semester-VI (20 Credits)
Course Course Name Paper Tetal Cradit Hours Hours per
Code category Credit L - P week
Major Courses (12 Credits)
DCSISINMI | Theory of Computation & Formal Languages Major 4 3 1 ] 04
pesasaiy | Cyber Security and Information Majar M 3 1 0 04
A tarin
DCS353MU | Mini Pr:]E‘l:: Mjar i o 1] £
Minor Courses (4 Credits)
Natural Language Processing Minir 4
Internship (4 Credits)
Totzl 20
49
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Course Title: Theory of Computation & Formal Languages  Course Code: DCs3sing
Semester: g Paper Type: Maljor
Credits: 0d Max Marks: 100
Marks (Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)
Distribution:
LTPS: 3100

COURSE OBIECTIVES:

To be gbie to construct finfte stote machines and the equivalent regulor expressions.

To understand the class of languages described by finite stote machines and reguiar expressions.

To understand and construct pushdown outomato ond the equivalent context free grommors.

To understond the concept of construct Lineqr bounded outomato and' the egulvalent context Sensitive
Grommaors.

®  Tounderstond the concept of Turing Machine and Universal Turing machine

UNITI

INTRODUCTION TO SET THEORY (BASIC CONCEPTS).CONCEPTS USED IN AUTOMATA THEGRY. ALPHABETS, STRINGS, AN
LANGUAGES. BASIC STRING OPERATIONS, KLEENE STAR AND KLEENE PLUS. INTRODUCTION TO FINITE AUTTMATA,
DETERMINISTIC FINITE AUTOMATON (DFA): DEFINITION AND REPRESENTATION USING TRANSITION DIAGRAM AND TRANSITION
TABLE, DESIGN OF SIMPLE DFA FOR PATTERN RECOGNITION. INTRODUCTION TO NON-DETERMINISTIC FINITE AUTOMATON
[NFA) AND BASIC COMPARISON OF DFA AND NFA.

UNIT Il

FINITE AUTOMATA: BASIC CONCERTS AND ARPUCATIONS. REGULAR EXPRESSIONS: DEFINITION AND BASIC REGUUAR
EXPRESSIONS. CONVERSION BETWEEN REGULAR EXPRESSIONS AND FINITE AUTOMATA [BASIC IDEA), REGULAR LANGUAGES:
DEFINITION AND SINMPLE PROPERTIES. PUMPING LEMMA FOR REGULAR LANGUAGES | RASIC IDEA ONLY). LIMITATIONS OF FINITE
ALTOMATA.

uNIT I

INTRODUCTION TO FORMAL GRAMMARS, DVERVIEW OF CHOMSKY HIERARCHY. CONTEXT-FREE GRAMMAR [CFG): DEFINITION
AND SIMPLE EXAMPLES. PARSE TREES AND BASIC DERIVATIONS [LEFTMOST AND RIGHTMOST), BASIC CONCEPT OF AMBIGLIOUS
GRAMMAR, INTRODUCTION TO PUSHOOWN AUTOMATA [PDA) AND RELATION WITH CFG {CONCEPTUAL).

UNIT IV

INTRODUCTION TO TURING MACHINE AND IT5 BASIC MODEL. SIMPLE CONCERT OF CONFIGURATION AND ACCEPTANCE. OVERVIEW
OF ComeILER DESIGN. BASICS OF LEXICAL ANALYSIS AND SYNTAX ANALYSIS. INTRODUCTION TO TOP-DOWN PARSING AND
BoTron-Up PARSING [BASIC CONCEPTS).

COURSE OUTCOMES:

At the end of the course student will be able to!

* DBescribe the mathematicel made! of machinegs.

Understand the concept of formol lanquoge and eorresponding automaton,

Iritroduces the concept of ambiguity, gi?rfmﬁun: and porse tree in grommar,

Apply the acquired knowledge of formol longuages to the engineering oréds like Compiier Design

Appﬁ the acquired knewledge of finite outomate theory and to design discrete problems to solve by computers,

- - .
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ext Books:

1, Finite Automata and Formal Languages™- A Simple Approach, A M Padma Read Pearson Education

Eg!erence-s:

L Hopecroft, L, & Ulieran, )., “Intreduction to Automata Theary, Lanpuages & Computation”, Pearson Education

2. Hoperoft |, R Motwani, & 1 Uliman, "introduction to Automata Theory, Languages & Computation”, Pearson
Educition

1. P:Linz, "“Introduction to Formal Languages & Automata”, Jobhes RBarlett PWS Publishing Company

4, Danald Knuth, "The Art of Computer Programming”, Prentice Hall
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Course Title: Cyber Security and Information Assurance Course Code: DCS352MI
Semester: 6" Paper Type: Major
Crodits; 04 Max Marks: 100

Marks Distribution: (Mid Term:30, End Term:50, Viva:10, Assignment [/ Presentations:10)
LTPS: 3100

COURSE IVES:

» Todevelop on understonding of informatian assurance as procticed in computer operating systems, distributed
systems, networks and representotive opplications,

= ToGain familiarity with prevalent network ond distributed system ottocks, defenses against them, and forznsics
to investigate the gftermath.

» Develop o basic understanding af cryptography, how It has evolved, and same key encryption lechhiques used
today.

= [Develop an understonding of security policies {such o3 outhentication, integrity and confidentiality), as well as
pratocols to Implement such politles [n the form of mesioge exchonges.

COURSE CONTENT:

Alniar |

Foundations of Information Security: Definition and Need of information security, Security Basics: Confldentiadity,
Integrity, Availahbility, Accountability, Non-Repudiation and Relfability.Risk and Threat Analysks: Assets. Vulnerability,
Theeats, Risks, Countermaasures. Threat to Security: Viruses; Phases of Viruses, Types of Virus, Bealing with Viruses,
Worms, Trojan Horse, Intruders, Insiders. Type to Attacks: Active and Passive attacks, Denial of Service, DDOS,
Backdoors and Trapdoors, Sniffing, Spoofing. Man in the Middle, Replay, TEP/IP Hacking, Encryption attacks.

Vgl

Identification and Authentication: User name and Password, Guessing password, Password attacks-Piggybacking,
Shoulder surfing, Dumpster diving. Blometric authentication technigues, Access controls: Definition, Authentication
Mechanism, principle-Authentication, Authorization, Audit, Policles: DAC, MAC, RBAC

Cryptography: Introduction: Plain Text, Clpher Text, Cryptography, Cryptanalysis, Cryplology, Encryption, Decryption.
Substitution Technigues: Classical cryptographic techniques-Dverview, Symmetric and Asymmetric cryptography:
Introduction to Symmetric encryption, DES (Data encryption Standard) algorithm, Asymmetric key cryptography:
Digital Signature.

L 111

Firewall: Nead of Frewall, types of firewall- Packet Filtsrs, Stateful Packet Fiters, Application Gateways, Greult
gataways. Firewall: Policies, Configuration, limitations, DMZ. Intrusion Detection System: Vulnerability Assessment,
Misuse detectlon, Anamaly Delection, Netwobk-Based IBS, Host-Based DS, Honeypots, Kerberos authentication
menchanism. IP Security; Overview, Protocols- AH, ESP, Modes- transport and Tunnel. Email security: SMTP, PEM, PGP,
Fublic key infrastructure (P¥I and digital certificates

Ui iV

Defining Cyberspace, Concept of cyber security, 1ssues and challenges of cyber security, Classification of cybercrime,
Cyber Criminals-Types. Cybereriminals modus-operandl, Comman cybercrimes Cybercrime targeting computers and
moblles, cyber crime spainst women and children, financial frauds, social engingaring attacks, malware and ransom

ware attacks, zero day and zero click attacks, Cyber Stalking/Harassment, Cyber Parmography, Identity Thaft and Fraud,
Cyber terrorism, Cyber Defamation,
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At the end of the course student wilf be able ta;

= Evoluate the security tréats in modern computer erg
= Define and (dentify firewoll ond netwerk filtering
List and recognize varibus VPN
= [dentlfy different technique of sandboxing
= Distinguish verfous ethical hocking and testing procedures

Text Books:

1, William Stalling ,” Cryptography & Network Security”, Pearson Education

2. Dieter Gollmann, "Computer Security” Wiley Publication, New Delhi,

3, Atul Kehate, "Cryptography and Network Security”, McGraw Hill Education, New Delhi

4. Harish Chonder,"Cyber Laws And [T Protection”, PHI Publication, New Defhi,

5. Alan Calder Van, “implementing Information Security based on 150 27001 / 150 27002 [Best Practice)”, Haren
Publishing

References:

1. Pflesger C.P,, Pfleeger 5.1, Margulles 1, Security In Computing, S5th edition, Prentice Hall, 2015,

Mark Spertack, "IP Routing Fundamentals”, Pearson Education

Gerard 1. Holzmann, “Design & Validation Computer Protocols”, Prentice Hall

Stallings W., “Network security essentials Applications and Standards®, 6th edition, Pearson Education, 2018,
whitman M.E., Mattord W, "Principle of Inforrmation Security”, 6th edition, Cengage Learning, 2017,

Bishop M., "Computer Security: Art and Science”, 2nd Revised edition, Pearson Education, 2013,

Apderson R.1., “Security Engineering: A guide to bullding Dépandable Distributed Systems”, 2 nd edition, lohn
Wiley & Sons, 2008,
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Course Title: Fundamentals of Computers Course Code: DOCS100MD
Semester: - Paper Type: MO
Credits: o Max Marls: 75

Marls Distribution: {Mid Term:=20, End Term:50, Viva:10, Assignment / Presentations-10)
LTPS: igoo
COURSE OBJIECTIVES:

& The cowrse introduces the students (o basic compuder concepts,

= Emphasis of the course {5 on providing the students with on Intraduction to computers, overview of
compiter seftware, dala communicotion- tools ‘and techniguies,

*  Fundomentals of netwoarking and network protocols,

* The course also introdices the students to current trends in information technology.

ENT:

Usar |

Introduction to Computer Generatlons, Character|stics of computers, uses of computers, companents of a digital
computer, types of computars. Block Diagram of & Computer Functions of the Different Units (Input unit, Output whit,
CPU {ALLI+CUY),

Memories: Memary hierarchy, Registers and Types, Cache Memory, Primary Memaory (RAM, How data is stored in a
RAM) DRAM and SRAM. Secondary Memories, Hard drive (HD), Solid State Drive (55D), €D /DVD.

Software: System Software and Application Software, Computer Languages: Machine language, Assambly language,
High level fanguage, Program Language Transtators, Compiler] Assemb|es Interpreter

Operating system: Definition, Functions, Types, Ciassification, Elements of command based and GU| hased operating
systeEm.

Unir 1

Problem solving concapt: Algorithms — Introduction, Definitlan, Characteristics, Limitations, Flowchart representation,
Computer Arithmetic & Number Systemy: Bit, Nibble, Byte, Word, Binary Number, Computer Arithmetic, Positional
number system — Bnary, Octal and hexgdecimal number systems; Meathods of base conversions.

Database: Overview, fealures, design, models, RDBMS.

Upir 1t

Compliter Network: Definition, criterla, model, Types [LAN, WAN and MAN), Data communication topalogies.
Transmission media: gulded and ungulded med|a. Internet: Overview, Architecture, Functioning, Basic services like
WWW, Search engines, E-mail, Web Browsers: Cloud Computing: It nature and benefits.

Cyber Security: Threats, Significance, Challenges, Precautions, Safely messures & Toole

Overview of Emerging Technologles: Artificial intelligence, Deep-leaming, Blg-data analytics, Internet of Things (1aT),
large language models

COURSE OUTCOMES;

Al the end of the course student will be able ta:
* Understond fundamental concepts of computer systems, memaory, software, and operating systems.
= Apply problem-solving techniques using olfgarithms, flowcharts, ond number system conversions.
= Deseribe daotabose fundomentols and RDBMS concepts.
& Explain computer networks, internef senvices, cybersecurity. cloud computing, ond emerging techralogies.
56
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1. Rajaraman V., "Fundamentzls of Computers’, Prentice-Hall of India,

2. Norton P, "Introduction to Computers”, McGraw Hill Educatian.

3. Goeld, “Computer Fundamentals”, Pearson.

4, Bslagurusamy E,, " Fundamentale of Computers", MeGraw Hill,

%, Tharea R., "Fundamentals of Computers”, Oxford University Press,

B. B8indral, "The Tech Whisperer- an Digital Transformation and the Technologies that Ensble it”, Penguin.

1. RajaRaman, “Introduction to Computers”, TMH
2. Peter Norton, "Introduction to Computers”, TMH
3. PK_Sinha, ¥ Computer Fundamentais”, BPB, New Delhl
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Course Title: Office Automation Tools Course Code: BCS1525E
Semester: - Paper Type: SEC
Cradits: 03 Max Marks: 75
Marks Distribution:

(Mid Term:30, End Term:50, Viva:10, Assignment / Presentations:10)
LTPS: 2010

COURSE OBJECTIVES:

= Understond the fundomental concepts and interfoce of Micresoft Word, PewerPolnt, and Excel,

e (Creote, format, ond monoge Word documents for vorfous purpases, such as reparts, fetters, and resumes,

«  Design professionol-looking presentations using PowerPoint, incorporating multimedit, onimations; ond
tronsitions.

®  Apply basic to Intermediate Excel funciions ond formules for dote analysts and management.

s LUge proctical features Itke Mol Merge th Word, Conditiona! Farmatting In Excel, and Siide Show settings in
PowerPaint for enhonced productivity.

e Protect and share dacuments, gresentations, and spread sheets securely using Bullt-in tools

COURSE CONTENT:
Linir |

Microsoft Word : Introduction ta MS Word & User Interface; Creating, saving and managing documents; Text editing
tools: Cut, Copy, Paste, Undo/Redo; Page setup! paper size, orientation, margins; Text formaiting: fonts, font size, colar,
bold, italics, Paragraph formatting: allgnment. indentstion, line spacing, Bullets and numbering, Headers, footers, and
page numbering. Inserting tables, images, and: Smart Art, Find and Replace; Using Styles and Themes for consistent
formatting; Navigation Pana and outline view for long documents; Inserting Hyperlinks and Bockmarks, Creating Table
of Contents; Converting Word 1o PDF and vice versa,

it i

Micrasoft PowerPoint Introduction to PowerPaint & Inierfage; Creating; saving, and organizing slides; Applylng themes
and templates; Slide design and layout; Inserting text, images, charts, and Smart Art; Siide transitions and basic
animations; Using Slide Master for consistont design; Embadding Videos and Audio; Presenting tools: Presentar View,
Laser Pointer, Collaborating in PowerPoint (sharing, commenting); Design Ideas [ Al-based sfide suggestions; Exporting
to PDF ar Video; Creating Info-graphics with Smart Art.

Uner 112

Microsoft Excal: introduction to Extel & interface; Creating, sawing, and managing workbaols; Data entry and basic
formatting (font, allgnment, borders); Cell referencing: Relative, Absalute, Mixed; Common functions SUM, AVERAGE,
MIN, MAX, COUNT; Logleal Functions: IF, AND, OR; Loekup Function: VLOOKUP {intro); Sorting and Fllter(ng data; Freeze
Panes; Formula bar and handling basic errors; Using Excel Templates (budgets, sttandance, etc.); Creating Charts and
Graphs [Column, Pie, Ling]; Data Validation (Drop-downs, restrictions); Conditional Formatting; Intro to Pivot Tables
{basic analysis); Flash Fill 2nd Quick Analysis Tool; Excel an Mobile / Cloud (Excel Online / One Drive basic).

COURSE OUTCOMES:

At the end of the course student will Be able to:
s Understand fundamental concepts of computer systems, memosy, software, and operating systems.
*  Apply problem-solving technigues using olgorithms, flowchorts, and number system conversions.
o Deicribe dolabase fundamentals and ROBMS eancepls.
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= Explain computer networks, internet services, cybersecurity, cloud computing, and emerging technologies

Taxt Books:

7. Rajaraman V., "Fundamentals of Computers®, Prentice-Hall of India.

& Norton P, “Intreduction to Computers”, McGraw Hill Education.

9. Geel A, "Computer Fundamentals”, Pearsan.

10. Balagurusamy £, " Fundamentals of Computers®, McGraw Hill.

11. Thareja R, "Fundamentals of Computers”, Oxford University Press,

12 Bindra L, "The Tech Whisperer-on Digital Transfermation and the Technologies that Enable it", Penguin,

References;

4, Dfficlal detumentation for Micresoft Word, Excel and PowerPoint from hitps: ort.micrasaft.com
5. Office Automation: Concepts and Applications by K. k. Aggarwal
6. Office Automatian by Girfl 5. and Rashim Gupta.
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