	Computer Engineering

	Sr. No.
	Core Areas
	Percentage

	1.
	Computer Architecture and Organization
	10%

	2.
	Electronic Devices and Circuits
	5%

	3.
	Operating Systems
	10%

	4.
	Discrete Structures
	5%

	5.
	Data Structures and Algorithms
	5%

	6.
	Computer Networks and Communications
	10%

	7.
	Programming Paradigms and Language
	5%

	8.
	Software Engineering
	5%

	9.
	Database Management Systems
	5%

	10.
	Digital Logic Design
	5%

	11.
	Microprocessor Systems and Interfacing
	5%

	12.
	Digital System Design
	5%

	13.
	Distributed Systems
	5%

	14.
	Signals and Systems
	5%

	15.
	Embedded Systems
	5%

	16.
	Human Computer Interaction
	5%

	17.
	Social and Professional Issues
	5%

	
	Total
	100%


	Computer Engineering (Detailed)

	Sr. No.
	Core Areas
	Percentage

	1.
	COMPUTER ARCHITECTURE AND ORGANIZATION:
1.1 Fundamentals of Computer Architecture.

1.2 Computer Arithmetic.

1.3 Memory system organization & architecture.

1.4 Interfacing & Communication.

1.5 Device subsystems.

1.6 Processor systems design.

1.7 Organization of C.P.U.

1.8 Performance & Improvement.

1.9 Multiprocessor System.

1.10 Parallel Programming Models.
	10%

	2.
	ELECTRONIC DEVICES AND CIRCUITS:

2.1 Small signal analysis of transistor circuits.
2.2 Analysis of the basic operational amplifier.
2.3 Feedback amplifiers.
2.4 Classification of amplifiers.
2.5 Wave generation circuits.
2.6 Power supply circuits and regulation.
2.7 Diode circuit analysis and application.
2.8 Modeling of amplifiers.
2.9 Operational amplifier application and analysis.
2.10 Circuit modeling and simulation.
2.11 Data conversion circuits.
2.12 Elementary Transient Analysis.
2.13 Sinusoidal State Analysis.
2.14 Exponential Excitation and the Transformed Network.

2.14.1Mutual inductance.
2.14.2    Integrated circuit building blocks.
2.14.3    Circuit modeling and simulation.
	5%

	3.
	OPERATING SYSTEMS:

3.1 History & Overview.

3.2 Design Principles.

3.3 Concurrency.

3.4 Scheduling and dispatch.

3.5 Memory Management.

3.6 Device Management.

3.7 I/O Management.

3.8 Multithreading.
3.9 Distributed Operating Sys.
	10%

	4.
	DISCRETE STRUCTURES:

4.1 Functions, relations and sets.
4.2 Basic logic.
4.3 Proof techniques.
4.4 Basics of counting.
4.5 Graphs and trees.
4.6 Recursion.
	5%



	5.
	DATA STRUCTURES AND ALGORITHMS:

5.1 Primitive types.
5.2 Arrays.
5.3 Records.
5.4 Strings and string processing.
5.5 Data representation in memory.
5.6 Static, stacks, and heap allocation.
5.7 Runtime storage management.
5.8 Pointers and references.
5.9 Linked structures.
5.10 Implementation strategies for stacks, queues, and hash tables.
5.11 Implementation strategies for graphs and trees.
5.12 Strategies for choosing the right data structure.
5.13 Concepts of graphs and trees.
5.14 Basic strategies that underpin the design of algorithms.
5.15 Fundamental algorithms for counting, searching, sorting.
5.16 Manipulation of hash tables, symbol tables, queues, trees, and graphs.
5.17 Distributed algorithms.
5.18 Fundamentals of computability theory; relevance to security; relevance of design and analysis of algorithms to software design and implementation.
	5%

	6.
	COMPUTER NETWORKS AND COMMUNICATIONS:

4.1 Computer network architecture.
4.2 Computer network protocol.
4.3 Local and wide area networks.
4.4 Client- server computing.
4.5 Data security and integrity.
4.6 Wireless and mobile computing.
4.7 Performance evaluation.
4.8 Network management.
4.9 Compression & decompression.
4.10 Encoding ad modulating (A/D and D/A conversion).
4.11 Interfaces and modems.
4.12 Transmission media.
4.13 Multiplexing.
4.14 Error detection and correction.
	10%

	7.
	PROGRAMMING PARADIGMS AND LANGUAGES:

7.1 Programming Fundamentals.

7.2 Procedural Programming.

7.3 Functional Programming.

7.4 Object oriented design.

7.5 Encapsulation and information hiding.

7.6 Event driven programming.

7.7 Programming constructs.

7.8 Recursion.

7.9 Object Oriented Programming (Polymorphism, class hierarchies, collection, classes and iteration protocols, fundamental design patterns).
	5%

	8.
	SOFTWARE ENGINEERING:

8.1 Software requirements and specifications.
8.2 Software design.

8.3 Software testing and validation.

8.4 Software evolution.

8.5 Software tools and environments.

8.6 Software project management.

8.7 Software fault tolerance.
	5%


	9.
	DATABASE MANAGEMENT SYSTEM:

9.1 Data modeling.
9.2 Relational databases.
9.3 Database query languages.
9.4 Relational database design.
9.5 Transaction processing.
9.6 Distributed databases.
	5%

	10.
	DIGITAL LOGIC DESIGN:

10.1 Switching theory.
10.2 Combinational logic circuits.
10.3 Modular design of combinational circuits.
10.4 Memory elements.
10.5 Sequential logic circuits.
10.6 Digital systems design.
10.7 Modeling and simulation.
10.8 Formal verification.
10.9 Fault models and testing.
	5%

	11.
	MICROPROCESSOR SYSTEMS AND INTERFACING:

11.1 Overview of microprocessors and microcontrollers.
11.2 Microprocessor system architecture.
11.3 Assembly language fundamentals.
11.4 Interfacing.
	5%

	12.
	DIGITAL SYSTEM DESIGN:

12.1 Digital Design Methodology.
12.2 Architectures for basic building blocks.
12.3 Timing and control concepts.
12.4 HW implementation for specific applications.
12.5 Design modeling with a hardware description language.

12.6 Functional and timing simulation of digital systems.
12.7  Implementation in programmable logic devices and field-programmable gate arrays.
12.8 Formal verification.
12.9 Fault models.
12.10 Testing.
	5%

	13.
	DISTRIBUTED SYSTEMS:

13.1 Classification of models: parallel machine models (SIMD, MIMD, SISD, MISD): Flynn’s taxonomy, Handler’s classification, message passing.

13.2 Granularity, levels of parallelism.

13.3 Multiprocessors and multi-computers: Topology tightly coupled and loosely coupled architectures.

13.4 Processes: threads, clients, servers, code migration, software agents.

13.5 Physical and logical clocks: clock synchronizing algorithms, Lamport timestamps, vector timestamps.

13.6 Election Algorithms.

13.7 Mutual Exclusion algorithms.

13.8 Distributed transactions: models, classification, 
13.9 concurrency control.
	5%

	14.
	SIGNALS AND SYSTEMS:

14.1 Time-domain and frequency-domain methods for modeling and analyzing continuous and discrete-data signals and systems.

14.2 Laplace transforms.

14.3 Fourier series and transforms.

14.4 Sampling.

14.5 Discrete signals.

14.6 Z-transforms.

14.7 Digital filters.

14.8 Digital modulation.
	5%

	15.
	EMBEDDED SYSTEMS:
15.1 Embedded system overview and fundamentals.

15.2 Embedded design life cycle.

15.3 Sensors and actuators.

15.4 Real time operating systems.

15.5 Low-power computing.

15.6 Reliable system design.

15.7 Design methodologies.

15.8 Embedded multiprocessors.

15.9 Networked embedded systems.
	5%

	16.
	HUMAN COMPUTER INTERACTION:

16.1 Foundations of human-computer interaction.
16.2 Graphical user interface.
16.3 I/O technologies.
16.4 Intelligent systems.
16.5 Human-centered software evaluation.
16.6 Human-centered software development.
16.7 Interactive graphical user-interface design.
16.8 Graphical user-interface programming.
16.9 Graphics and visualization.
16.10 Multimedia systems.
	5%

	17.
	SOCIAL AND PROFESSIONAL ISSUES:

17.1 Professional and ethical responsibilities.
17.2 Risks and liabilities.
17.3 Intellectual property.
17.4 Privacy and civil liberties.

17.5 Computer crime.
17.6 Economic issues in computing.
17.7 Philosophical frameworks.
	5%

	
	Total
	100%


