Semester - IV

	Sr. No.
	Subject Title
	Teaching Scheme
	Exam Scheme

	
	
	Th.
	Pr.
	Tu.
	Theory
	Practical
	T.W. Max marks
	Sess Marks
	Total Marks

	
	
	
	
	
	Hrs
	Max Marks
	Hrs
	Max Marks
	
	
	

	CE401
	Discrete Mathematics
	3
	 -
	1
	3
	100
	-
	0
	25
	50
	175

	CE402
	Microprocessor & Interfaces
	4
	2
	-
	3
	100
	2
	25
	25
	50
	200

	CE403
	Data Communication
	3
	2
	-
	3
	100
	2
	25
	25
	50
	200

	CE404
	Database Management Systems
	4
	2
	-
	3
	100
	2
	25
	25
	50
	200

	CE405
	Operating Systems
	4
	2
	-
	3
	100
	2
	25
	25
	50
	200

	CE406
	Management  Economics
	2
	0
	-
	
	 50
	2
	0
	0
	25
	75

	CE407
	Seminar
	
	1
	-
	
	0
	
	25
	25
	
	50

	
	Total
	20
	9
	1
	15
	550
	10
	125
	150
	275
	1100


GUJARAT UNIVERSITY

B.E. SEM IV (COMPUTER ENGINEERING)

CE 401 Discrete Mathematics

	Subject
	Code
	Teaching Scheme
	Examination Scheme

	Discrete Mathematics


	CE 401
	Theory
	TUT
	Exam
	Theory

Paper
	Theory 

Marks
	Pract
	TW
	Total

	
	
	3
	1
	Sessional
	1.5 Hrs
	50
	-
	25
	175

	
	
	
	
	University
	3 Hrs
	100
	
	
	


1 Predicate Calculus 









Introduction, Objectives, Predicates, Statement   Functions, Variable And Quantifiers, Free And Bound Variables, Special Valid Formulas Involving Quantifiers - Theory Of Inference For The Predicate Calculus.

2 Fuzzy Sets











Some Useful Definitions, Basic Operations On Fuzzy Sets Image And Inverse I    Mages, I-V Fuzzy Sets, Fuzzy Relations.

3 Group Theory 










Definition and Examples Of Semigroups, Monoids And Groups. Abelian Group, Cyclic Group; Subgroup, Permutation Groups, Coset Decomposition Of Groups, Normal Subgroups, Lagranges Theorem.

4 Lattices 











Poset, Lattice As A Poset, Properties Of Lattices, Lattices As Algebraic    Systems, Sublattices, Direct Produce And Homomorphism, Complete Lattices, Bounds Of Lattices, Distributive Lattices, Complemented Lattice

5 Boolean Algebra 










Introduction, Definition and Properties, Sub-Boolean Algebra Direct Product And Homomorship, Atoms, Stone's Representation Theorem. Boolean Expressions And Their Equivalences. Min term and Max Terms. Boolean algebra, Values Of Boolean Expressions, Canonical Forms, Boolean Functions, Symmetric Boolean Functions.

6 Graph Theory 










Basic Concept Of Graph Theory; Basic Definitions. Path, Reachability and Connectedness, Matrix Representation of Graphs; Trees.

Text/Reference Books:

1 Discrete Mathematical Structures With Application To 

Computer Science; (Mcgraw Hill - New Delhi)

By Tremblay, J.P. & Manohar 

2 Discrete Mathematics And Its   Applications (Mcgraw Hill - New Delhi)

By Rosen, Kenneth L.

3 Applied Discrete Structures For Computer Science (Gulgotia Publications Pvt.Ltd. New Delhi)

By Alan Doerr & Kenneth L.

4 Discrete Mathematical Structures For Computer Science

(Prasntice Hall Of India Pvt Ltd., New Delhi)

By Kolman, B& Busby R.C.

5 Fuzzy Sets And Fuzzy Logic. Theory And Applications (Printice Hall Of India)

By Georgr. Klir/Bo Yuan

GUJARAT UNIVERSITY

B.E. SEM IV (COMPUTER ENGINEERING)

CE 402 Microprocessor & Interfaces

	Subject
	Code
	Teaching Scheme
	Examination Scheme

	Microprocessor & Interfaces
	CE 402 
	Theory
	Lab/

Pract
	Exam
	Theory

Paper
	Theory 

Marks
	Pract
	TW
	Total

	
	
	4
	2
	Sessional
	1.5 Hrs
	50
	25
	25
	200

	
	
	
	
	University
	3 Hrs
	100
	
	
	


1 Introduction To Microprocessor, Microprocessor systems with bus organization, Microprocessor Architecture & Operations, Memory, I/O Device, Memory and I/O Operations.


2 8085 Microprocessor Architecture, Address, Data And Control Buses, Pin Functions, Demultiplexing Of Buses, Generation Of Control Signals, Instruction Cycle, Machine Cycles, T-States, Memory Interfacing.


3 Assembly Language Programming Basics, Classification of Instructions, Addressing Modes, 8085 Instruction Set, Instruction And Data Formats, Writing, Assembling & Executing A Program, Debugging The Programs, Decision Making, Looping, Stack & Subroutines, Developing Counters And Time Delay Routines, Code Conversion, BCD Arithmetic And 16-Bit Data Operations.








4 Interfacing Concepts, Ports, Interfacing Of I/O Devices, Interrupts In 8085, Interfacing At Data Converters (D-To-A And A-To-D), Programmable Interfacing Devices Like 8279 Keyboard/Display Interface, 8255A  PPI, 8253/8254 Timer, 8259A  PIT, 8237 DMA Controller, Their Interfacing With 8085, Programming Them In Deferent Modes, Practical Applications, Serial I/O Concepts, SID And SOD, 8251A USART, System Design Based On 8085.


5 Introduction To Micro Controller 8051, Pin functions of 8051, Logical Architecture Of 8051, Microprocessor And Micro Controller, Brief Overview Of Programming Micro Controller.











Practical and Term work

       The Practical and Term work will be based on the topics covered in the syllabus.

Minimum 12 experiments should be carried out.

Text Books:

1 Microprocessor Architecture, Programming, and Applications with the 8085 
- Ramesh S. Gaonkar
Pub: Penram International.

2 Microprocessor & Assembly language programming – M. T. Savaliya   Pub : Atul Prakashan

3 The 8051 micro controller
- Ayala Pub: Penram International.

GUJARAT UNIVERSITY

B.E. SEM IV (COMPUTER ENGINEERING)

CE 403 Data Communication

	Subject
	Code
	Teaching Scheme
	Examination Scheme

	Data Communication
	CE 403 
	Theory
	Lab/

Pract
	Exam
	Theory

Paper
	Theory 

Marks
	Pract
	TW
	Total

	
	
	3
	2
	Sessional
	1.5 Hrs
	50
	25
	25
	200

	
	
	
	
	University
	3 Hrs
	100
	
	
	


1 Introduction 










Data Communication: Components,

Networks: Distributed Processing, Network Criteria & Applications.

Protocols & Standards: Protocols, Standards,

Standards Organizations: Standards Creation Committees, Forums & Regulatory Agencies.

2 Basic Concepts     


          



         

Line Configuration: Point to Point & Multipoint.

Topology: Mesh, Star, Tree, Bus, Ring, Hybrid Topologies; 

Transmission Mode: Simplex, Half-Duplex, Full – Duplex; Categories of Networks:

Local Area Network (LAN), Metropolitan Area Network (MAN), Wide Area Network (WAN), Internetworks.

3 Signals: analog and digital signal, Aperiodic & Periodic Signals, Simple Analog Signals, time and frequency domains, composite signal, Complex Signals, Frequency Spectrum and Bandwidth. ; Digital Signals: Amplitude, Period And Phase, Decomposition Of A Digital Signal, Medium Bandwidth And Significant Bandwidth, Medium Bandwidth And Data Rate: Channel Capacity, Use Of Analog Signals To Transmit Digital Data.

4 Encoding







               

Analog To Analog Encoding :Amplitude Modulation ( AM ), Frequency Modulation (FM ) , Phase Modulation ( PM ). ;Analog To Digital Encoding :Pulse Amplitude Modulation ( PAM ), Pulse Code Modulation ( PCM ) ( A - Law , U Law ), Sampling Rate. Digital To Digital Encoding :Unipolar, Polar , Bipolar ; Digital To Analog Encoding : Aspects Of Digital To Analog Encoding, Amplitude Shift Keying (ASK), Frequency Shift Keying ( FSK ), Phase Shift Keying ( PSK ), DPSK , Quadrature Amplitude Modulation ( QAM ), Bit / Baud Comparison.

5 Transmission of Digital Data: Interfaces and Modems.
                      

Digital Data Transmission: Parallel Transmission, Serial Transmission. 

DTE – DCE Interface ;Data Terminal Equipment ( DTE ) , Data Circuit – Terminating Equipment ( DCE ), Standards, EIA-232 Interface ( RS232) ; null modem, Other Interface Standards : 
EIA-449 ( RS422 & RS 423 ) , EIA-530, X.21  ; Modems :Transmission Rate, Modem Standards, Cable modem.

6 Transmission Media

                                                                  

Guided Media :Twisted Pair Cable, Coaxial Cable, Optical Fiber ; Unguided Media Radio Frequency Allocation, Propagation Of Radio Waves, Terrestrial Microwave, Satellite Communication, Cellular Telephony, Performance., Transmission impairment :attenuation, distortion, noise, Performance :throughput, propagation speed, propagation speed, wavelength, Shannon capacity

7 Multiplexing



                                                         

Types of Multiplexing

Frequency – Division Multiplexing (FDM), Time Division Multiplexing (TDM), Inverse Multiplexing. Multiplexing Application: Telephone System, Common Carrier Services & Hierarchies, Analog Services, Digital Services, spread spectrum

8 Error Detection & Correction

                                                        

Types of Errors: Single Bit Error, Multiple – Bit Error, Burst Error. Detection: Redundancy, Vertical Redundancy Check (VRC), Longitudinal Redundancy Check (LRC), Cyclic Redundancy Check (CRC), Checksum. ; Error Correction: Single Bit Error Correction, Hamming Code, Multiple-Bit Error Correction.

Practical and Term work

       The Practical and Term work will be based on the topics covered in the syllabus.

 Minimum 12 experiments should be carried out.

Text Book:

Introduction to Data Communication and Networking by Behrouz Forouzan.

Reference Books:

Data Communication By Schweber W.L

Electronics Communication – By Roody Coolan

GUJARAT UNIVERSITY

B.E. SEM IV (COMPUTER ENGINEERING)

CE 404 Database Management Systems

	Subject
	Code
	Teaching Scheme
	Examination Scheme

	Database Management Systems 
	CE 404
	Theory
	Lab/

Pract
	Exam
	Theory

Paper
	Theory 

Marks
	Pract
	TW
	Total

	
	
	4
	2
	Sessional
	1.5 Hrs
	50
	25
	25
	200

	
	
	
	
	University
	3 Hrs
	100
	
	
	


1 Introductory concepts of DBMS 







Introduction, applications, Purpose of data base systems, view of data, database languages, Relational database, database design, Data storage and queringm, transaction management, Database architecture, Database users and DBA

2 Relational Model 










Structure of relational databases, Relational algebra – fundamental, additional, Extended relational algebra operation

3 Entity-Relationship model 








Basic concepts, Design process, constraints, Design issues, E-R diagrams, weak entity sets, extended e-r features, reduction to E-R database schema

4 Relational Database design 








Functional Dependency – definition, trivial and non-trivial FD, closure of FD set, closure of attributes, irreducible set of FD, Normalization – 1Nf, 2NF, 3NF, Decomposition using FD- dependency preservation, BCNF, Multi-valued dependency, 4NF, Join dependency and 5NF

5 Query Processing 
& Query Optimization

Overview, measures of query cost, selection operation, sorting, join, evaluation of expressions, transformation of relational expressions, estimating statistics of expression results, evaluation plans, materialized views

6 Transactions




Transaction concepts and state, implementation of atomicity and durability, concurrent executions, serializability, recoverability, implementation of isolation, testing for serializability

7 Concurrency Control 









Lock base protocol, Deadlock handling, Insert and delete operations

8 Recovery System 










Failure classification, Storage structure, recovery and atomicity, log-based recovery, recovery with concurrent transactions, Buffer management, Failure with loss of non-volatile storage 

9 SQL Concepts










Basic structure – creation, alteration, defining constraints – Primary key, foreign key, unique, not null, check, IN operator, aggregate functions, Built-in functions –numeric, date, string functions, set operations, sub-queries, correlated sub-queries, join, Exist, Any, All , view

10 PL/SQL Concepts 

Cursors, Stored Procedures, Stored Function, Database Triggers

Practical and Term work

      The practical and Term work will be based on the topics covered in the syllabus. Minimum 10 to 12 experiments should be carried out both in SQL and PL/SQL

Text Books:

1. Database System Concepts, Abraham Silberschatz, Henry F. Korth & S. Sudarshan, McGraw Hill.

2. An introduction to Database Systems, C J Date, Addition-Wesley.

Reference Books:

1. Understanding SQL by Martin Gruber, BPB 

2. SQL- PL/SQL by Ivan bayross

3. Oracle – The complete reference – TMH /oracle press

GUJARAT UNIVERSITY

B.E. SEM IV (COMPUTER ENGINEERING)

CE 405 Operating Systems

	Subject
	Code
	Teaching Scheme
	Examination Scheme

	Operating Systems 


	CE 405
	Theory
	Lab/

Pract
	Exam
	Theory

Paper
	Theory 

Marks
	Pract
	TW
	Total

	
	
	4
	2
	Sessional
	1.5 Hrs
	50
	25
	25
	200

	
	
	
	
	University
	3 Hrs
	100
	
	
	


1. Introduction:  











Evolution Of Operating Systems, Operating System Services, Types Of Operating System, Different View Of Operating System

2. Process Management:   










Process, Process Control Block, Process States, Threads, Types of Threads, Multithreading, Scheduling  Algorithms, Performance Evaluation Of Algorithms.

3. Interprocess Communication: Race Conditions, Critical Section, Mutual Exclusion, Hardware Solution, Strict Alternation , Peterson’s Solution, The Producer Consumer Problem, Semaphores, Event Counters, Monitors, Message Passing, Classical IPC Problems: Reader’s & Writer Problem, Dinning Philosopher Problem etc.

4. Deadlock   











Deadlock Problem, Deadlock Characterization, Deadlock Prevention, Deadlock Avoidance : Banker’s Algorithm For Single Resource & Multiple Resources, Deadlock Detection

5. Memory Management:      









Paging: Principle Of Operation, Page Allocation, H/W Support For Paging, Multiprogramming With Fixed No. Of Task, Multiprogramming With Variable No. Of Task, Segmentation, Virtual Memory : Concept, Performance Of Demand Paging, Page Replacement Algorithms, Thrashing, Locality.

6. Input Output Management    









Principles Of Input/Output H/W : I/O Devices, Device Controllers, Direct Memory Access, Principles Of Input/Output S/W : Goals Of The I/O S/W, Interrupt Handler, Device Driver, Device Independent I/O Software

Disks : Disks Arm Scheduling Algorithm, Error Handling

7. File Systems   











Files : File Naming, File Structure, File Types, File Access, File Attributes,  File Operations, Memory Mapped Files, Directories : Hierarchical Directory System, Pathnames, Directory Operations, File System Implementation, Implementing Files : Contiguous Allocation, Linked List Allocation, Linked List Using Index, Inodes, Implementing Directories In C, MS-DOS, UNIX. Shared Files, Disk Space Mgmt, File System Reliability, File System Performance, Security : Security Environment, Design Principles Of Security, User Authentication, Protection Mechanism : Protection Domain, Access Control List

8. Case Study: Unix, Linux, Windows 2000.

9. Unix/Linux Operating System   









Development Of Unix/Linux, Roll Of Kernel  & Function Of Kernel, System Calls, Elementary Shell Programming, Directory Structure, System Administration

10. Introduction To Multiprocessor And Distributed Operating System   



Practical and Term work

       The Practical and Term work will be based on the topics covered in the syllabus.

       Minimum 12 experiments should be carried out.

Text Books 

1 Modern Operating Systems 

-By Andrew S. Tanenbaum (PHI)

Reference Books 

1 Operating System – Internals & Design Principles 

-By William Stallings (PHI)

2 Operating Systems  By D.M.Dhamdhare (TMH)

3 Unix System Concepts & Applications By Sumitabha Das (TMH)

4 Operating System Concepts By Peterson

5 Unix Shell Programming By Yashwant Kanitkar

GUJARAT UNIVERSITY

B.E. SEM IV (COMPUTER ENGINEERING)

CE 406 Management Economics

	Subject
	Code
	Teaching Scheme
	Examination Scheme

	Management Economics 
	CE 406 
	Theory
	Lab/

Pract
	Exam
	Theory

Paper
	Theory 

Marks
	Pract
	TW
	Total

	
	
	2
	-
	Sessional
	1Hrs
	25
	-
	-
	75

	
	
	
	
	University
	2 Hrs
	50
	
	
	


1 National income

Economic planning and public finance

2 Organization Concept

Principles line & staff functions, organization structure and its importance system concept of organization

3 Management Concept and Functions

Concepts function (planning), Organizing, directing, Coordinating ,Controlling  motivating Principles of management, Traditional v/s modern management approaches, Decision making, Delegation

4 Productivity & its Techniques

Concepts, Gain of productivity, Productivity of economic development, Role of management in promotion of productivity, Selected productivity techniques, Work, study (time study & work management), Quality control, Waste reduction, Job evaluation Incentives, Inventory control

5 CPM & PERT

Personal Management, Personal functions, man power assessment, recruitment, training & development, wage, salary administration, participative management, performance appraisal & counseling discipline improvement, grievance handling union management  relation, ( industrial relation) trade unionism in India.

6 Human Side of Management

Understanding of human behaviour, group dynamics, interpersonal behaviour, motivation

communication , leadership

7 Financial Management 

Financial management & quantitative techniques, management accounting, break even analysis, preparation & analysis of balance sheets, capital budgeting, cost accounting, cost & budgetary control

8 Marketing Management 

Introduction, marketing management, concepts and approach, product development & diversification, industrial marketing. 

Reference Books:

1 Management Analysis, Concepts & Cases by Haynes & Massie(PHI)

2 Personal Management by R.S. Davar ( Vikas Publishing House Ltd., Delhi
GUJARAT UNIVERSITY

B.E. SEM IV (COMPUTER ENGINEERING)

CE 407 Seminar

	Subject
	Code
	Teaching Scheme
	Examination Scheme

	Seminar 


	CE 407 
	Theory
	Lab/

Pract
	Exam
	Theory

Paper
	Theory 

Marks
	Pract
	TW
	Total

	
	
	-
	1
	Sessional
	-
	-
	25
	25
	50

	
	
	
	
	University
	-
	-
	
	
	


The candidates have to give the seminar on the topics from the current semester subject or on advanced topics related with Computer Engineering field. Seminar is to be evaluated as practical during the semesters and when candidates give seminar and write up of seminar is to be evaluated as term work
