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Semester-I

Evaluation Scheme (Marks)
Sr. Subject 5 : . Internal 5
No. Category| Code Subject Title L | T | P/D |Credits e Subject
Total
(IA)
Theory:
1 BS |PHY-101L Applied physics 310 0 03 40 60 100
2 ES CS-101L | Computer Programn‘_ung and| 3 0 0 03 40 60 100
Problem Solving
3 ES EE-101L |Basic Electrical Engineering| 3 | 0 0 03 40 60 100
4 BS MA-101L | Applied Mathematics-1 3 1 0 04 40 60 100
5 HS |EVS-101L | Energy and Environment | 3 | 0 0 03 40 60 100
HS-111L | Technical Communication | 2 0 2 03
Labs:
1 BS |PHY-101P |Applied Physics Lab 010 2 01 30 20 50
2 ES CS-201P |Computer ProgrammingLab | 0 | 0 2 01 30 20 50
3 ES EE-101P |Electrical EngineeringLab | 0 | 0 2 01 30 20 50
Total 17 | 01 | 08 22
Semester-II
Evaluation Scheme (Marks)
Sr. Subject 2 ; s Internal :
No. Category Code Subject Title L | T | P/D | Credits ASSassniont | ESE Subject
Total
(IA)
Theory:
1 PC CHM-201L |Applied Chemistry 3101 0 03 40 60 100
2 PC CS-201L  |Object Oriented Programming| 3 | 0 | 0 03 40 60 100
3 PC EC-101L Ba51_cs Of Electronics 310 0 03 40 60 100
Engineering
4 PC MA-201L |Applied Mathematics-11 311 0 04 40 60 100
HS-115L Universal Human Values for 2 1 0 03
5 PC Holistic. Value-Based Education 40 60 100
6 FC HS-116L [Human Consciousness & 210 2 03 40 60 100
Yoga
Labs: ‘
1 BS CHM-201P |Applied Chemistry Lab 00| 2 01 30 20 50
2 PC CS-201P (B:éect Oriented Programming| 0 | 0 2 01 30 20 50
3 BS EC-201P Bam.cs O]fElectromcs 00| 2 01 30 20 50
Engineering Lab
Total 16 | 02 | 08 22 750
Legends: L - Lecture ESE - End Semester Examination
T - Tutorial FW - Documentation/ File work and presentation
P - Practical LP - Lab performance

CT - Class Test ESVE - End Semester Exam. / Vigva-voce Exam.
IA - Internal Assessment PC - Programme Core %ﬁ%@_—’.'\?
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Semester-1V

Evaluation Scheme (Marks)
Subject L 5 : Internal :
S. No.Category Code Subject Title L T |P/D|Credits TERE e Subject
Total
(IA)
Theory:
1 FC MA-411 |Optimization and Calculus of 3 1 0 4 40 60 100
Variations
2 PC CS-ML- |Introduction to Machine Learning | 3 10 4 40 60 100
411
0S-412  |Design and Analysis of 3 110 4
3 PC Algorithm 40 60 100
4 pC CS-413 Artificial Intelligence and Expert 3 I 0 4 40 60 100
Systems
5 pPC EC-411 Microprocessors and Interfacing 3 | 0 A 40 60 100
FC HS-411 |Entrepreneurship and Startups 2 0 0 2 40 60 100
7 OE - Open Elective-II 2 0 0 2 40 60 100
Labs:
1 PC CS-ML- |ML Lab 0 0 2 1 30 20 50
411P
2 PC CS-412P |DAA Lab 0 0 2 1 30 20 50
3 PC CS-413P |AI Lab 0 0 2 ] 30 20 50
Total 19 | 05 | 06 | 25+2 800

UG Diploma Exit Option

1 | EE |CSEE-416P|Internship-I [8weeks/ 2months] 6 | } |

*Note: Student can exercise exit option after 2nd Year for which he/she will be awarded UG Diploma provided they
secure an additional 6 credits through summer internships/apprenticeship for 2 months after 4th semester. The
concerned student has to apply for UG Diploma exit at the time of registration of 4thsemester. Total Credits earned by

the student opting UG Diploma exit after 4" Semester is 47+49+6=102 credits

FEM

Dean - Academic
H.P. Technical Universit
Hamirpur - 177 001, HP



Semester-lil

Evaluation Scheme(Marks)
| Sr. Subject : : : Internal i
N Category, Code Subject Title L T| P/D | Credits Assessment | ESE Subject
Total
(IA)
Theory:
1 FC MA-312 Probability and Statistics 3] 1 0 4 40 60 100
2 | pC cs-311  [Operating System 51| @ 4 40 60 | 100
3 PC CS-312 Data Structure and Algorithms | 3 | | 0 4 40 60 100
4 | PC |CS-314/CS-41] [Python Programming JE RS & 40 60 | 100
5 PC CS-315/CS-414 | Computer Architecture & 31 0 4 40 60 100
Organisation
6 F& HS-311 Economic Engineering 310 0 3 40 60 100
7 OE - Open Elective-I 200 0 2 40 60 100
Labs:
1 PC CS-311P Operating System Lab ol o 9 | 30 20 50
2 PC CS-312P  |Data Structure and Algorithms [ 0| 0 2 1 30 20 50
Lab
3 PC CS-314P/CS- |Python Programming Lab 00 2 1 30 20 50
411P
Total 200 04| 06 25+2 850
Open Elective-I
S. Teaching Hours Examination
No. [Category |Course Subject Per Week Credits
Code L| T] pD IA [ESE [Total
MarksMarks [Marks
1 OE HS-301 |German Language-I 210 0 2 40 60 100
2 OE HS-302 [French Language-I 210 0 2 40 60 (100
3 OE HS-303 Design Thinking 210 0 2 40 60 100
4 OE EC-311 |Digital Electronics 210 0 2 40 60 [100
e I
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Semester-V

Evaluation Scheme (IMarks)
S. No.[Category| Subject Code Subject Title L | T |P/D|Credits el Subject
s et ! ] Assessment | ESE | €€
Total
(IA)
Theory:
1 PC CSPC-511  |Computer Networks 3 1 0 -4 40 60 100
2 PC CSPC-512  [Theory of Computation 3 1 0 4 40 60 100
3 PC CSPC-415  |Database Management 3 1 0 4 40 60 100
System
4 PC CSPC-514  |Software Engineering 3 0 0 8 40 60 100
Labs:
1 PC CSPC-511P  |Computer Networks Lab 0 0|2 1 30 20 50
2 RE CSPC-415P |DBMS Lab 0 0 |2 1 30 20 50
Total 12 03 |04 | 17 600
Semester-VI
Evaluation Scheme (Marks)
5 5 x 8 Internal s
S. NoJCategory| Subject Code Subject Title L T |P/D|Credits A ey Subject
Total
(IA)
Theory:
1 PC CSPC-611  |Digital Image Processing| 3 1 0 4 40 60 100
5 PC CSPC-612 Inforrpatlon and Network| 3 0 | 0 3 40 60 100
Security
3 PC CSPC-613  |Compiler Design 3 1 0 4 40 60 100
4 PE CSPE-611(x) |Professional Elective-I 3 0 |0 3 40 60 100
5 PE CSPE-612(x) |Professional Elective-II 3 1 0 4 40 60 100
Labs:
1 PC CSPC-611P |DIP Lab 0 0 |2 1 30 20 50
2 EE CSEE-612P |Capstone Project-I 0 0 4 2 30 20 50
Total 15 | 03 | 02| 21 600
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List of Professional Electives

Professional Elective-I

Teaching
S.No.| Category | Subject Code Subject Title Hours Per | Credits Stream
Week /Specialization
L T | P/D
1 PE | CSPEML-611(j) |OPtimization Techniquesin 3 | 5| o | 3 AUML
Machine Learning
" Big Data Mining and
2 PE |CSPEML-611(ii) Analytics 3101 O 3 AI/ML
3 PE |CSPEML-611(iii) Deep Learning C il o R 3 AI/ML
Professional Elective-11
Teaching Hours
S. Category |Subject code Subject Title Per Week Credits Stream
No. L T | P/ /Specialization
.. | Bayesian Learning and
1 PE CSPEML-612(i) Decision Making 3 11D 4 AI/ML
2 PE CSPEML-612(ii) Compuier Vision 3 1 |--18 4 Al/ML
3 PE CSPE-612(ii1) Cloud Computing 3 1 4 4 AI/ML
Professional Elective-11I
Teaching
S. Category | Subject Code Subjeet Title Hours Per | Credits Stream
No. Week Saecialie
pecialrzation
L | T| PD
1 PE CSPE-711(1) Data Visualization 31| @ 4 AI/ML
2 PH | GSPEMLY71i) | Sopusbland e by Lyl ool 4 AUML

e
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Professional Elective-IV

Teaching Hours
S. Category |Subject code Subject Title Per Week Credits Stream
No. L T | PD /Specialization
1 PE CSPEML-712(i) Al in Healthcare 3 1| 0 AI/ML
2 PE CSPEML-712(i1) Generative Al 3 1|0 AI/ML
Open Elective-I
Teaching Hours
Per Week
S. . . . . Stream
No. Category |Subject code Subject Title L T! PD Credits /Specialization
1 OE CSOEML-712(i) I0T 3 1| 0 4 AI/ML
2 OE CSOEML-712(ii) Robotics 3 1 0 4 AI/ML
...» | Machine L i ith
3 OE | CSOEML-712(iii) | ¢ mepyflfgﬁmg L 3 /1] 0 4 AI/ML
B OE CSOEML-712(i11) Al for Everyone 3 1] 0 4 AI/ML
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SEMESTER-I111



MA-312 Probability and Statistics

Teaching sl
Scheme . Marks Distribution Duration of End
Credit End Semester Semester Examination
L T P Internal Assessment Ak Total
Examination
3 1 0 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 | Minimum Marks: 24 | 40 e

Instructions to the question paper setter:

Question paper of end semester examination will be of 60 marks. The question paper will consist of five
sections A, B, C, D and E. Sections A, B, C and D will have 2 questions of 12 marks each and section E has
short answer type questions consisting of six parts of 02 marks each. The candidate will attempt five questions
in all, i.e one question each from sections A, B, C, D and the compulsory question from section E. In the
question paper, the questions available in sections A, B, C and D will be covered from Unit-1, Unit-1I, Unit-
I and Unit-IV respectively and section-E will cover whole syllabus.

Unit-1:

Probability and Random Variables: Introduction, basic concepts—sample space, events, basic rules and
axioms events, counting sample space, conditional probability and independence, permutations and
combinations, rules of probability, bayes theorem. random variables — concept of random variable,
percentiles, probability distributions — discrete & continuous, mean, variance and covariance of random
variables, Chebyshev sine quality.

Unit-II:

Standard Probability Distributions: Discrete distributions - uniform, binomial, multinomial,
hypergeometric, negative binomial, distributions-Bernoulli, Poisson, exponential, Gaussian Poisson,
Fnormal, gamma, Weibull and beta distributions and their properties-function of random variables.
Unit-I11:

Sampling Distributions: Fundamentals of Data: Collection, Summarization, and Visualization; Sampling
and Sampling Distributions Random sampling, sampling distributions of means, estimation, properties of
point estimators, confidence interval, maximum likelihood and bayes estimators, prediction intervals.
Central Limit Theorem; Methods of Estimation, Unbiased estimators; Confidence Interval Estimation: 7-
interval, t-interval

Unit-1V:

Testing of Hypothesis: Hypothesis Testing, Types of Errors, Rejection Region Approach and p-value
Approach. Testing of hypothesis for mean, variance, proportions and differences using normal, t, Chi-
square and F distributions, tests for independence of attribute sand goodness ofT it.

Linear Correlation and Regression Analysis: Introduction, linear regression model, regression
coefficient, lines of correlation, rank correlation

Text Books:
1. Gupta, S.C, and Kapur, I.N., —Fundamentals of Mathematical Statistics|, Sultan Chand, Ninth
Edition, NewDelhi, 1996.
2. Johnson. R.A., Miller & Freund’s Probability and Statistics for Engineers, Sixth Edition,
Pearson Education, Delhi, 2000.

3. Douglas C. Montgomery and George C. Runger, Applied Statistics and Probability for Engineers
,» 5SthEdition,2011.

Reference books:
1. Walpole, R. E., Myers, R. H. Myers R. S. L. and Ye. K, —Probability and Statistics for
Engineers and Scientists |, Seventh Edition, Pearson Education, Delhi,2002.
2. Lipschutz. S and Schiller. J, Schaum’s outlines-Introduction to Probability and Statistics,
McGraw-Hill, New Delhi, 1998.
3. S.M. Ross, Introduction to ProbabilityandStatisticsforEngineersandScientists|4th edition.
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CS- 311 Operating System
Teaching Marks Distribution Duration of End
Scheme | Cpedit Semester
L| TP Internal Assessment | End Semester Examination | Total Examination
3 1 1o 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 Minimum Marks: 24 40

Instructions to the question paper setter:
Question paper of the end semester examination will be of 60 marks. The question paper will consist of five
sections A, B, C, D and E. Sections A, B, C and D will have 2 questions of 12 marks each and section E has
short answer type questions consisting of six parts of 02 marks each. The candidate will attempt five questions
in all, i.e one question each from sections A, B, C, D and the compulsory question from section E. In the
question paper, the questions available in sections A, B, C and D will be covered from Unit-I, Unit-II, Unit-
111 and Unit-1V respectively and section-E will cover whole syllabus.

Course Objectives: To understand the role, responsibilities and the algorithms involved for achieving
various functionalities of an Operating System.

Unit-1:

Introduction and System Structures: Computer-System Organization, Computer-System Architecture,
Operating-System  Structure, Operating-System Functions, Operating-System Services, User and
Operating-System Interface, System Calls, Types of System Calls, Operating-System Design and
Implementation.

Process Management: Process Concept, Process Scheduling, Operations on Processes, Inter-process
Communication, Multi-threaded programming: Multi-core Programming, Multithreading Models.

Unit-1I1:

Process Scheduling: Basic Concepts, Scheduling Criteria, Scheduling Algorithms, Multiple-Processor
Scheduling.

Concurrency: The Critical-Section Problem, Peterson’s Solution, Synchronization Hardware, Mutex
Locks, Semaphores, Classic Problems of Synchronization, Monitors.

Deadlock: System Model, Deadlock Characterization, Methods for Handling Deadlocks, Deadlock
Prevention, Deadlock Avoidance, Deadlock Detection, Recovery from Deadlock.

Unit-II1:

Memory Management: Basic Hardware, Address Binding, Logical and Physical Address, Dynamic
linking and loading, Shared Libraries, Swapping, Contiguous Memory Allocation, Segmentation, Paging,
Structure of the Page Table, Virtual Memory Management: Demand Paging, Page Replacement,
Allocation of Frames, Thrashing.

File Systems: File Concept, Access Methods, Directory and Disk Structure, File-System Mounting, File
Sharing, Protection, File-System Structure, File-System Implementation, Directory Implementation,
Allocation Methods, Free-Space Management.

Unit-1V:

Disk Management: Mass Storage Structure, Disk Structure, Disk Attachment, Disk Scheduling, Disk
Management, Swap-Space Management, RAID Structure.

Networks, Security and Design Principles: Overview of network operating system, distributed operating
system, security attacks, security mechanisms and policies, OS Virtualization, Unix/Linux Case study.

Course Learning Outcomes (CLOs):

After the completion of the course, the student will be able to:
1. Explain the basics of an operating system viz. system programs, system calls, user mode and
kernel mode.

(G
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4.
5.

Select particular CPU scheduling algorithms for specific situations and analyse the environment
leading to deadlock and its rectification.

Explicit memory management techniques viz. caching, paging, segmentation, virtual memory, and
thrashing.

Understand the concepts related to file systems, disk scheduling and security, protection.
Comprehend the concepts related to concurrency.

Text Books:
1. Silberschatz A., Galvin B. P. and Gagne G., Operating System Concepts, John Wiley &amp;

Sons Inc (2013) 9™ ed.

2. Stallings W., Operating Systems Internals and Design Principles, Prentice Hall (2018) 9% ed.

Reference Books:
1. Bovet P. D., Cesati M., Understanding the Linux Kernel, O&#39; Reilly Media (2006), 3rd ed.
2. Kifer M., Smolka A. S., Introduction to Operating System Design and Implementation: The OSP 2

Approach, Springer (2007).

i Ac :
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CS- 312 Data Structure and Algorithms

Teaching PR
Scheme . Marks Distribution Duration of End
Credit End Semester Semester Examinati
L T P Internal Assessment R S % Total v am on
Examination
3 1 0 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hou
Minimum Marks: 16 Minimum Marks: 24 40 s

Instructions to the question paper setter:

Question paper of end semester examination will be of 60 marks. The question paper will consist of five
sections A, B, C, D and E. Sections A, B, C and D will have 2 questions of 12 marks each and section E has
short answer type questions consisting of six parts of 02 marks each. The candidate will attempt five questions
in all, i.e one question cach from sections A, B, C, D and the compulsory question from section E. In the
question paper, the questions available in sections A, B, C and D will be covered from Unit-I, Unit-II, Unit-
11T and Unit-IV respectively and section-E will cover whole syllabus.

Course Objectives: To become familiar with different types of data structures and them applications.

Unit-1:

Data Structures: Definition, primitive and derived data types, abstract data types, need for data structures,
types of data structures. Algorithm: Definition, characteristics, development of algorithm, Analysis of
complexity: - time complexity, space complexity, order of growth, asymptotic notation with example,
obtaining the complexity of the algorithm. Arrays: Definition, 1d and 2d arrays, operations on arrays,
sparse matrices, structures and arrays of structures.

Unit-II:

Linked list: Representation of linked list in memory, allocation & garbage collection, operations on linked
list, doubly linked lists, circular linked list, linked list with header node, applications. Stacks: representation
of stack in memory, operations on stack and applications. Queues: Representation of queues in memory,
operations on queues, circular queues, double ended queues, priority queues, applications.

Unit-III:

Trees: Introduction, representation of tree in memory. Binary Trees: Terminology, binary tree traversal,
binary search tree, insertion, deletion & searching in binary search tree, heap trees, types of heap trees,
insertion, deletion in heap tree with example, heap sort algorithm, introduction of AVL trees & B-trees.
Graphs: Definition, representation of graph (adjacency matrix, adjacency list), traversing a graph (DFS &
BFS), dijkstra‘s algorithm for shortest distance, minimum spanning tree.

Unit-IV:

Searching and sorting: Need for searching and sorting, linear and binary search, insertion sort, selection
sort, merge sort, quick sort, radix sort and bubble sort. Hash Tables: Introduction, hash function, collision
resolution techniques in hashing, deletion from hash table.

Course Learning Outcomes (CLOs):
On completion of this course, the students will be able to
1. Implement basic data structures in solving fundamental problems.
2. Implement various searching and sorting techniques.
3. Implement tree and graph data structures along with their related operations.
4. Bvaluate and apply appropriate data structure(s) for real-world problems.

Text Books:
1. Seymour Lipschutz : Theory and practice of Data structure , Tata Mec. Graw Hill 1998

2. Tenebaum, A. Langsam Y and Augenstein , A. J: Data structures using C++, Prentice Hall Of
India.

G“iff Aca
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Reference Books:

I.

o wn

Data structures and Algorithms in C++ by Micheal T. Goodrich, Wiley India publication.

2. Data structures, R. Venkatesan, S. Lovelyn Rose, Wiley India publication.
3.
4. Data Structures, Algorithm and Object-Oriented programming, Gregory L. Heileman, Tata Mec-

Data Structures using C++ By Patil, Oxford University press.

Graw Hills.
S. Sahni, Data structure Algorithms ad Applications in C++, WCB/McGraw Hill.
J.P. Tremblay and P.G. Sorenson, —An Introduction to Data Structures with applicationsl|, Tata

McGraw Hill.
I A
ﬂ—/ﬁ

Dean - Academic :
H.P. Technical University
Hamirpur - 177 001, HP



CS-314/ CS-411 Python Programming

Teaching G i
Scheme . Niarks Distrdbutlon Duration of End
Credit End Semester Semester Examination
L T P Internal Assessment e i Total
Examination

Maximum Marks: 40 Maximum Marks: 60 100

Minimum Marks: 16 | Minimum Marks: 24 40 3 Hours

3 0 0 3

Instructions to the question paper setter:

Question paper of end semester examination will be of 60 marks. The question paper will consist of five
sections A, B, C, D and E. Sections A, B, C and D will have 2 questions of 12 marks each and section E has
short answer type questions consisting of six parts of 02 marks each. The candidate will attempt five questions
in all, i.e., one question each from sections A, B, C, D and the compulsory question from section E. In the
question paper, the questions available in sections A, B, C and D will be covered from Unit-I, Unit-II, Unit-
I1T and Unit-IV respectively and section-E will cover whole syllabus.

Course Objectives: This course will help you to understand the basics of Data Science which includes
Programming, Mathematics, and Statistics before getting started with advanced machine learning techniques.
Students will also gain knowledge in various data pre-processing techniques and data visualization
techniques.

Unit-1:

Introduction to Python: Identifiers, Keywords, Statements and Expressions, Variables, Operators,
Precedence and Associativity, Data Types, Indentation, Comments, Reading Input, Print Output, Type
Conversions, type () Function and Is Operator, Dynamic and Strongly Typed Language.

Control Flow Statements: if Decision Control Flow Statement, the if...else Decision Control Flow
Statement, the if-elif-else, Decision Control Statement, Nested if Statement, the while Loop, The for Loop,
The continue and break Statements

Unit—II:

Functions, Built-In Functions, Commonly Used Modules, Function Definition and Calling the Function,
The return Statement and void Function, Scope and Lifetime of Variables, Default Parameters.

Strings, Creating and Storing Strings, Basic String Operations, Accessing Characters in String by Index
Number, String Slicing and Joining, String Methods, Formatting Strings,

Unit-III

Lists, Creating Lists, Basic List Operations, Indexing and Slicing in Lists, Built-In Functions Used on
Lists, List Methods, The del Statement

Dictionaries, Creating Dictionary, Accessing and Modifying key: value Pairs in Dictionaries, Built-In
Functions Used on Dictionaries, Dictionary Methods, The del Statement,

Unit-IV:

Tuples and Sets, Creating Tuples, Basic Tuple Operations, Indexing and Slicing in Tuples, Built-In
Functions Used on Tuples, Relation between Tuples and Lists, Relation between Tuples and Dictionaries.
Files, Types of Files, Creating and Reading Text Data, File Methods to Read and Write Data, Reading and
Writing Binary Files. Reading and Writing CSV file.

Course Learning Outcomes (CLO):

On completion of this course, the students will be able to:

1. To know the concept of functions in Python, like “if”” and different types of loops.

2. Be able to convert datatypes and work with lists.
3. To know the difference between running Python programs on Mac and Windows
4. Be able to work with CSV files

Textbooks:
1. Gowri Shankar S, Veena A, “Introduction to Python Programming”, 1st

edition, CRC Press/Taylor < Francis, 2018. ISBN-13: 978-0815394372.
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CS-315/ CS-414 Computer Architecture & Organisation

Teaching ol
Scheme 3 Marks Distribution Duration of End
Gt End Semest: Semester Examination
L T P Internal Assessment o g es_ 4 Total i M
Examination
3 1 0 4 Maximum Marks: 40 Maximum Marks: 60 100 3 Hours
Minimum Marks: 16 | Minimum Marks: 24 | 40 ot

Instructions to the question paper setter:

Question paper of end semester examination will be of 60 marks. The question paper will consist of five
sections A, B, C, D and E. Sections A, B, C and D will have 2 questions of 12 marks each and section E has
short answer type questions consisting of six parts of 02 marks each. The candidate will attempt five questions
in all, i.e., one question each from sections A, B, C, D and the compulsory question from section E. In the
question paper, the questions available in sections A, B, C and D will be covered from Unit-I, Unit-IT, Unit-
IIT and Unit-1V respectively and section-E will cover whole syllabus.

Unit-1:

Basics of Digital Electronics: Codes, logic gates, flip flops, registers, counters, multiplexer, de
multiplexer, decoder, and encoder. Register Transfer and Micro operations: Register transfer
language, register transfer, bus & memory transfer, logic micro-operations, shift micro-operation.
Computer Arithmetic: Unsigned, signed and floating-point data representation, addition, subtraction,
multiplication and division algorithms. booths multiplication algorithm.

Unit-II:

Basic Computer Organization: Instruction codes, computer instructions, timing & control, instruction
cycles, memory reference instruction, input/output & interrupts, complete computer description & design
of basic computer. Control Unit: Hardwired vs Micro programmed control unit. Central Processing
Unit: General register organization, stack organization, instruction format, addressing modes, data
transfer & manipulation, program control, RISC, CISC.

Unit-IIT

Input-Output Organization: Peripheral devices, I/O interface, Modes of data transfer: Programmed
/O, Interrupt-Initiated I/O, DMA transfer, I/O processor. Serial Communication. Memory Unit:
Memory hierarchy, processor vs. memory speed, main memory, auxiliary memories, high-speed
memories, cache memory, associative memory, virtual memory, and memory management hardware.
Unit-1V:

Introduction to Parallel Processing: Flyn‘s classification, pipelining, arithmetic pipeline, instruction
pipeline, characteristics of multiprocessors, inter connection structures, inter processor arbitration, inter
processor communication & synchronization. Performance evaluation SPEC marks LINPACK
Whetstone Dhrystone etc., transaction processing benchmarks. Case Studies: Case studies of some
contemporary advanced architecture for processors of families like Intel, AMD, IBM etc./ Seminar on
state-of the-art technology.

Text Books:
1. Mano, Morris M., Computer System Architecture, Prentice Hall.
2. Hayes, J.P., Computer Architecture and Organization, Mc Graw Hill.
Reference Books:
1. Hennessy, J.L., Patterson, D.A, and Goldberg, D., Computer Architecture A Quantitative Approach
Pearson Education Asia.
2. Leigh, W.E. and Ali, D.L., System Architecture: software and hardware concepts, South Wester
Publishing Co.
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