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*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall exceed more than 10 marks. COURSE OBJECTIVES The student will have ability to: 1. To introduce concepts in automata theory and theory of computation. 2. To identify different formal language classes and their relationships. 3. To design grammars and recognizers for different formal languages.



COURSE OUTCOMES Upon completion of the subject, students will be able to: 1. Ability to relate practical problems to languages, automata, and computability. 2. Ability to demonstrate an increased level of mathematical sophistication. 3. Ability to apply mathematical and formal techniques for solving problems. SYLLABUS UNIT–I Introduction:Alphabets, Strings and Languages; Automata and Grammars, Deterministic finite Automata (DFA)-Formal Definition, Simplified notation: State transition graph, Transition table, Language of DFA, Nondeterministic finite Automata (NFA), NFA with epsilon transition, Language of NFA, Equivalence of NFA and DFA, Minimization of Finite Automata, Distinguishing one string from other, Myhill-Nerode Theorem. UNIT–II Regular Expression (RE): Definition, Operators of regular expression and their precedence, Algebraic laws for Regular expressions, Kleen’s Theorem, Regular expression to FA, DFA to Regular expression, Arden's Theorem, Non Regular Languages, Pumping Lemma for regular Languages. Application of Pumping Lemma, Closure properties of Regular Languages, Decision properties of Regular Languages, FA with output: Moore and Mealy machine, Equivalence of Moore and Mealy Machine, Applications and Limitation of FA.
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UNIT–III Context Free Grammar (CFG) and Context Free Languages (CFL): Definition, Examples, Derivation, Derivation trees, Ambiguity in Grammar, Inherent ambiguity, Ambiguous to Unambiguous CFG, Useless symbols, Simplification of CFGs, Normal forms for CFGs: CNF and GNF, Closure proper ties of CFLs, Decision Properties of CFLs: Emptiness, Finiteness and Membership, Pumping lemma for CFLs. UNIT–IV Push Down Automata (PDA):Description and definition, Instantaneous Description, Language of PDA, Acceptance by Final state, Acceptance by empty stack, Deterministic PDA, Equivalence of PDA and CFG, CFG to PDA and PDA to CFG. UNIT–V Turing machines (TM):Basic model, definition and representation, Instantaneous Description, Language acceptance by TM, Variants of Turing Machine, TM as Computer of Integer functions, Universal TM, Church’s Thesis, Recursive and recursively enumerable languages, Halting problem, Introduction to Undecidability, Undecidable problems about TMs. Post correspondence problem (PCP), Modified PCP, Introduction to recursive function theory.



TEXT BOOKS: 1. Hopcroft and Ullman, “Introduction to Automata Theory, Languages and Computation”, Pearson Education, 3rd edition, 2014



REFERENCES: 1. Martin J. C., “Introduction to Languages and Theory of Computations”, TMH, 4th edition, 2010. 2. Peter Linz, "An Introduction to Formal Language and Automata", Narosa Pub. House, 2011. 3. Papadimitriou, C. and Lewis, C. L., “Elements of the Theory of Computation”, PHI, 1997. 4. K.L.P Mishra & N.Chandrasekaran,“Theory of Computer Science”, PHI Learning.
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*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall exceed more than 10 marks. COURSE OBJECTIVES The student will have ability to: 1. Analyze the SAAS, PAAS IAAS services of Cloud Computing to represent how engineering agility in an organization can be created. 2. Assess the exploitation of web services from cloud computing. 3. Configure essential infrastructural components used contained by the cloud. 4. Critically analyze dissimilar techniques for implementing Cloud. 5. Significantly study case studies to derive the most excellent practice model to be appropriate when deploying cloud based applications.



COURSE OUTCOMES Upon completion of the subject, students will be able to: 1. Investigate the trade-offs among deploying applications in the cloud and over the local infrastructure. 2. Compute the real-world problems using cloud computing through group collaboration. 3. Development and Deployment applications over commercial cloud computing infrastructures. 4. Analyze and investigation of application & hardware performance, scalability, and availability of the underlying cloud technologies and software. 5. Classify security and privacy issues in cloud computing. SYLLABUS UNIT–I: Overview of Cloud Computing Advantages, History, and Characteristics of Cloud Computing, Service & Deployment Models, Infrastructure, and Consumer View, Functioning of Cloud Computing, Cloud Architecture, Cloud Storage, Cloud Services, Industrial Applications. UNIT–II : Dynamic Interactions and Computing Architectures
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Overview , Service, Deployment, Scope, and Control ,SaaS Interaction Dynamics and Software Stack Control ,SaaS Benefits, Issues and Concerns, Suitability, and Recommendations ,PaaS Dynamics and Software Stack Control ,PaaS Benefits, Issues and Concerns, Suitability, and Recommendations , IaaS Abstract Interaction Dynamics and Software Stack Control Hardware and Infrastructure- Clients, Security, Network, Services. Software as a Service (SaaS)-Understanding the Multitenant Nature of SaaS Solutions, Understanding SOA. Platform as a(PaaS)-IT Evolution Leading to the Cloud, Benefits of PaaS Solutions, Disadvantages of PaaS Solutions. Infrastructure as a Service (IaaS)-Understanding IaaS, Improving Performance through Load Balancing, System and Storage Redundancy. UNIT–III: Economics of Cloud Computing and Securing the Cloud Overview, Review of Service Models, SWOT Analysis and Value Proposition, General Cloud Computing Risks. Service Level Agreements and Monitoring- Support Services- Accounting Services, Resource Management- IT Security- Performance Management- Provisioning- Service Management, Untangling Software Dependencies. UNIT–IV: Developing Applications and Migrating to the Cloud Technologies and the processes required when deploying web services; Deploying a web service from inside and outside a cloud architecture, advantages and disadvantages ,Analyzing the ServicesEstablishing a Baseline and Metrics- Tools, Best Practices- Finding the Right vendor- Phased-in Vs Flash-cut Approaches- Bringing in Creativity, How Cloud computing might evolve- Researcher Predictions- Responding to Changes- Getting ready. UNIT–V: Designing Cloud Based Solutions and Coding Cloud Based Applications System Requirements, Design Is a Give-and-Take Process. Creating a Simple Yahoo Pipe,Amazon Web Services, Using Google App Engine and creating Windows Azure Applications. TEXT BOOKS: 1. Cloud Computing: A Practical Approach by Anthony T. Velte Toby J. Velte, RobertElsenpeter, 2010 by The McGraw-Hill. 2. Cloud Computing Theory And Practice Danc.Marinercus, Elsevier, 2013. 3. Cloud Computing: Principles and Paradigms, Editors: Rajkumar Buyya, James Broberg, Andrzej M. Goscinski, Wile, 2011. 4. Buyya, Selvi ,” Mastering Cloud Computing “,TMH Pub. 5. Cloud Computing: Principles, Systems and Applications, Editors: Nikos Antonopoulos, Lee Gillam, Springer, 2012. REFERENCES: 1. Kumar Saurabh, “Cloud Computing” , Wiley Pub,2012. 2. Krutz , Vines, “Cloud Security “ , Wiley Pub,2013. 3. Sosinsky, “ Cloud Computing” , Wiley Pub,2012. 4. Murray Woodside ; John Chinneck ; Marin Litiou on “Adaptive Cloud Deployment Using Persistence Strategies and Application Awareness”IEEE Xplore, Year: 2017, Page(s):277 – 290. 5. ImanSadooghi ; Jesús Hernández Martin ; Tonglin Li on “Understanding the Performance and Potential of Cloud Computing for Scientific Applications” IEEE Xplore, ISSN: 2168-



Shri Vaishnav Vidyapeeth Vishwavidyalaya Bachelor of Technology (Computer Science and Engineering) Choice Based Credit System (CBCS)



6. 7161Page(s): 358 – 371. LIST OF EXPERIMENTS: 1. Service deployment & Usage over cloud using Virtual Box. 2. Performance evaluation of services over cloud using VMware tool. 3. Management of cloud resources using VMware tool. 4. Working on Aneka for Cloud application. 5. Working of Goggle Drive to make spreadsheet. 6. Working and installation of Google App Engine. 7. Working and installation of Microsoft Azure. 8. Java Application deployment with Azure. 9. Installation and configuration of IBM Smart Cloud. 10. Installation and configuration of Hadoop. 11. Installation and configuration of Euceliptus. 12. Working & usage of Amazon Web Services.
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*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall exceed more than 10 marks.



Course Objectives: The student will have ability to: 1. Understood basic concepts of computer graphics. 2. Acquire knowledge about drawing basic shapes such as lines, circle ellipse, polygon. 3. Shall be able to perform processing of basic shapes by various processing algorithms /techniques. 4. Acquire knowledge about two and three dimensional transformations. 5. Shall be able to apply the transformation algorithms to the basic shapes. 6. Shall be able to perform Multimedia Operation.



Course Outcomes: Upon completion of the subject, students will be able to: 1. Understood basic concepts of computer graphics 2. Acquire knowledge about drawing basic shapes such as lines, circle ellipse, polygon and shall be able to perform processing of basic shapes by various processing algorithms /techniques. 3. Acquire knowledge about two and three dimensional transformations and shall be able to apply the transformation algorithms to the basic shapes. 4. Shall have the basic knowledge of windowing and clipping and shall be able to apply various algorithms of clipping. 5. Acquire knowledge about Visible Surface Detection methods, Illumination Models and Surface Rendering 6. Acquire knowledge to apply advanced techniques such as fractals, introduction to open GL and Multimedia Systems. UNIT I Introduction to Computer Graphics:- What is Computer Graphics?, Where Computer Generated pictures are used, Elements of Pictures created in Computer Graphics Graphics display devices,Graphics input primitives and Devices.Introduction to openGL:- Getting started Making pictures, Drawing basic primitivesSimple interaction with mouse and keyboard UNIT II
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Points and Lines, AntialiasingLine Drawing Algorithm:-DDA line drawing algorithm, parallel drawing algorithm Bresenham’s drawing algorithm with example. Circle and Ellipse generating algorithms:-Mid-point Circle algorithm with example Mid-point Ellipse algorithmMid-point Ellipse algorithm with example Parametric Cubic Curves:Bezier curvesB-Spline curves Filled Area Primitives:-Scan line polygon fill algorithm, Pattern fill algorithm Inside-Outside Tests, Boundary fill algorithms, Flood fill algorithms UNIT III 2D Geometric Transformations Basic transformation, Matrix representation and Homogeneous Coordinates Composite transformationOther transformations. Transformation between coordinated systems.Window to Viewport coordinate transformation, Clipping operations – Point clipping, Line clipping:-Cohen – Sutherland line clippingLiang – Barsky line clippingMidpoint subdivision Polygon Clipping-Sutherland – Hodgeman polygon clippingWeiler – Atherton polygon clipping.3D object representation methods B-REP , sweep representations , CSG Basic transformations-Translation,Rotation, Scaling Other transformations-Reflection,Rotation about an arbitrary axis Composite transformations Projections – Parallel and Perspective 3D clipping UNIT IV 3D Geometric Transformations and 3D Viewing Classification of Visible Surface Detection algorithm:- Translation,Rotation, Scaling Other transformations:-Reflection,Rotation about an arbitrary axis Composite transformations Projections,Back Surface detection method Depth Buffer method Scan line method BSP tree method, Area Subdivision method. UNIT V Multimedia System: An Introduction, Multimedia hardware, Multimedia System Architecture. Data & File Format standards.i.e RTF, TIFF, MIDI, JPEG, DIB, MPEG,Audio: digital audio, MIDI, processing sound, sampling, compression. Video: Avi, 3GP,MOV, MPEG , compression standards, compression through spatial and temporal redundancy. Multimedia Authoring .



TEXT BOOKS: 1. 2. 3. 4.



Sinha and Udai , "Computer Graphics", Tata McGraw Hill Parekh “Principles of Multimedia” Tata McGraw Hill Prabhat k Andleigh, KiranThakral , “Multimedia System Design “ PHI Pub. Donald Hearn and M.P. Becker “Computer Graphics” Pearson Pub.



REFERENCES: 1. Computer Graphics, C Version, 2e Paperback – 2002 2. Foley, Vandam, Feiner, Huges, “Computer Graphics: Principles & Practice”, Pearson Education, second edition 2003.
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3. Judith Jeffcoate, “Multimedia in practice technology and Applications”, PHI, 1998. 4. David F Rogers, “Procedural elements for Computer Graphics”, Tata McGraw Hill, Second Edition. 5. Foley, VanDam, Feiner and Hughes, “Computer Graphics Principles & Practice in C”, Second edition, Pearson Education. 6. David Hillmaa, “Multimedia Technology & Applications, Delmar, 1998. LIST OF EXPERIMENTS: 1. Implement DDA Line Drawing algorithm 2. Implement Bresenham’s line drawing algorithm. 3. Implement Mid-Point circle drawing algorithm. 4. Implement Mid-Point ellipse drawing algorithm. 5. Implement cubic Bezier curve. 6. Implement a menu-driven program for 2D transformations. 7. Implement Line clipping algorithm using Cohen-Sutherland. 8. Implement Polygon Clipping using Sutherland Hodgeman. 9. Implement Scan line fill algorithm. 10. Study of Multimedia and Program for Flash.
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*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall exceed more than 10 marks. COURSE OBJECTIVES The student will have ability to: 1. Know how to build simple knowledge-based systems. 2. Know various AI search algorithms (uninformed, informed, heuristic, constraint satisfaction, genetic algorithms). 3. Ability to apply knowledge representation, reasoning, and machine learning techniques to realworld problems. 4. An ability to use current techniques, skills, and tools necessary for computing practice COURSE OUTCOMES Upon completion of the subject, students will be able to: 1. Describe the key components of the artificial intelligence (AI) field and its relation and role in Computer Science; 2. Identify and describe artificial intelligence techniques, including search heuristics, knowledge representation, automated planning and agent systems, machine learning, and probabilistic reasoning; 3. Identify and apply AI techniques to a wide range of problems, including complex problem solving via search, knowledge-base systems, machine learning, probabilistic models, agent decision making, etc.; 4. Design and implement appropriate AI solution techniques for such problems; 5. Analyze and understand the computational trade-offs involved in applying different AI techniques and models. 6. Communicate clearly and effectively using the technical language of the field correctly. SYLLABUS UNIT–I Introduction To Al And Production Systems: Introduction to AI-Problem formulation, Problem Definition Production systems, Control strategies, Search strategies. Problem characteristics, Production system characteristics –Specialized productionsystem- Problem solving methods - Problem graphs, Matching, Indexing and Heuristic
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functions -Hill Climbing-Depth first and Breath first, Constraints satisfaction - Related algorithms, Measure of performance and analysis of search algorithms. UNIT–II REPRESENTATION OF KNOWLEDGE Knowledge Representation Issues: Representations and Mappings, Approaches to Knowledge Representation.Knowledge representation using Predicate logic, Introduction to predicate calculus, Resolution, Use of predicate calculus, Knowledge representation using other logic-Structured representation ofknowledge. UNIT–III KNOWLEDGE INFERENCE Knowledge Inference -Production based system, Frame based system. Inference - Backward chaining, Forward chaining, Rule value approach, Fuzzy reasoning - Certainty factors, Bayesian TheoryBayesian Network-Dempster - Shafer theory. UNIT IV PLANNING AND MACHINE LEARNING Basic plan generation systems - Strips -Advanced plan generation systems – K strips -Strategic explanations -Why, Why not and how explanations. Learning- Machine learning, adaptive Learning. Game Playing: Overview, And Example Domain : Overview, Mini-Max, Alpha-Beta Cut-off, Refinements, Iterative deepening, The Blocks World, Components Of A Planning System, Goal Stack Planning, Nonlinear Planning Using Constraint Posting, Hierarchical Planning, Reactive Systems, Other Planning Techniques. UNIT–V EXPERT SYSTEMS Expert Systems - Architecture of expert systems, Roles of expert systems - Knowledge Acquisition – Meta knowledge, Heuristics. Typical expert systems - MYCIN, DART, XOON, Expert systems shells. TEXT BOOKS: 1. Rich E and Knight K, Artificial Intelligence, TMH New Delhi. 2. Nelsson N.J., Principles of Artificial Intelligence, Springer Verlag, Berlin. 3. Kos Ko B, Neural Networks and Fuzzy system –PHI. REFERENCES: 1. Neural Network, Fuzzy Logic, and Genetic Algorithms - Synthesis and Applications", by S. Rajasekaran and G.A. VijayalaksmiPai, (2005), Prentice Hall, Chapter 1-15, page 1-435. 2. "Artificial Intelligence: A Modern Approach" by Stuart Russell and Peter Norvig, (2002), Prentice Hall, Chapter 1-27, page 1-1057. 3. Waterman D.A., A guide to Expertsystem, Adision - Wesley, Reading 4. Artificial Intelligence Hand book, Vol. 1-2, ISA, Research Triangle Park. 5. Haykin S, Artificial Neural Networks-Comprehensive Foundation, Asea, Pearson. 6. Barr A, Fergenbaub E.A. and Cohen PR. Artificial Intelligence, Addison Wesley, Reading
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LIST OF EXPERIMENTS: 1. Write a program to implement Tic-Tac-Toe game problem. 2. Write a program to implement BFS (for 8 puzzle problem or Water Jug problem or any AI search problem). 3. Write a program to implement DFS (for 8 puzzle problem or Water Jug problem or any AI search problem) 4. Write a program to implement Single Player Game (Using Heuristic Function) 5. Write a program to Implement A* Algorithm. 6. Write a program to solve N-Queens problem. 7. Write a program to solve 8 puzzle problems. 8. Write a program to solve travelling salesman problem.
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*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall exceed more than 10 marks. COURSE OBJECTIVES The student will have ability to: 1. Develop methods and procedures for software development that can scale up for large systems and that can be used to consistently produce high-quality software at low cost and with a small cycle time. 2. Student learns how to use available resources to develop software, reduce cost of software and how to maintain quality of software. 3. To study software testing and quality control concepts, principles, methodologies, management strategies and techniques. 4. Understand test models, test design techniques (black box and white-box testing techniques), testing strategies and advanced testing techniques. 5. To learn how to planning a test project, design test cases and data, conduct testing operations, manage software problems and defects, generate a testing report. COURSE OUTCOMES Upon completion of the subject, students will be able to: 1. Understand the importance of software quality/software testing and apply software testing techniques for information systems development. 2. Generate test cases from software requirements using various test processes for continuous quality improvement 3. Apply software testing techniques in commercial environments and assess the adequacy of test suites using control flow, data flow, and program mutation. 4. Identify the inputs and deliverables of the testing process and work together as a team in preparing a report. 5. Use industry-standard testing tools such as IBM Rational Functional Tester.



SYLLABUS UNIT–I
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SOFTWARE TESTING PRINCIPLES: Introduction, Basics of Software Testing, Testing Principles, Goals, Testing Life Cycle, Phases of Testing, Test Plan, Importance of testing in software production cycle. Basic concepts :errors, types of defects, faults, failures, test bed, unit testing, integration testing system, system testing, regression testing, alpha, beta and acceptance testing, functional testing, performance testing, recovery testing, white box testing, black box testing, verification and validation UNIT–II WHITE BOX TESTING: White box testing techniques - Statement coverage - Branch Coverage Condition coverage - Decision/Condition coverage - Multiple condition coverage – Dataflow coverage - Mutation testing - Automated code coverage analysis, BLACK BOX TESTING TECHNIQUES Boundary value analysis - Robustness testing – Equivalence partitioning -Syntax testing - Finite state testing - Levels of testing – Unit testing- Integration Testing, Test cases Design Criteria. UNIT–III TESTING STRETAGIES: Test organization, Structure of testing, Measurement tools, Testing metrics: Type of metric – Project, Progress, Productivity, Metric plan, Goal Question metric model, Measurement in small & large system. Other Software Testing: GUI testing, Validation testing, Regression testing, Scenario testing, Specification based testing, Adhoc testing, Sanity testing, Smoke testing, Random Testing. Advances in Software Testing Methods. UNIT–IV Software quality, Quality attribute, Quality Assurance, Quality control & assurance, Methods of quality management, Cost of quality, Quality management, Quality factor, Quality management & project management, Software quality metrics-TQM, Six Sigma, SQA Model, Study of Quality standardsBasic Concepts of –ISO 9000 & 9001,CMM, Test Management Issues; Quality Assurance personnel Issues. UNIT–V ADVANCE SOFTWARE TESTING METHOD (OBJECT ORIENTED TESTING): Syntax testing - Finite state testing - Levels of testing - Unit, Integration and System Testing. Challenges Differences from testing non-OO Software - Class testing strategies - State-based Testing Software quality Assurance, CMM – Basics of Following KPAs: requirements management (RM), software project tracking and oversight (SPTO), software configuration management (SCM), organization process definition (OPD). TEXT BOOKS: 1. Srinivasan Desikan & Gopalswamy Ramesh “Software testing Principles and Practices”, Pearson education, 2006. 2. R. Patton; Software Testing; Techmedia (SAMS) 2000. 3. Glenford J.Myers, “The Art of Software Testing ", John Wiley & Sons. 4. Boris Beizer, Black-Box Testing: “Techniques for Functional Testing of Software and Systems ", John Wiley & Sons.
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REFERENCES: 1. P.C.Jorgensen, “Software Testing -A Craftsman’s Approach ", CRC Press, 1995 2. Boris Beizer, " Software Testing Techniques (2nd Edition) ", Van Nostrand Reinhold, 1990 3. William E.Perry, “Effective Methods for Software Testing (2nd Edition) ", John Wiley & Sons, 2000 4. Robert V.Binder, " Testing Object-Oriented Systems: Models Patterns and Tools ", Addison Wesley, 2000. LIST OF EXPERIMENTS: 1. Write programs in „C‟ Language to demonstrate the working of the following a. constructs: (i) do...while (ii) while….do (iii) if…else (iv) switch (v) for 2. A program written in „C‟ language for Matrix Multiplication fails‖ introspect the causes for its failure and write down the possible reasons for its failure. 3. Take any system (e.g. ATM system) and study its system specifications, Requirement Management, tracking of the software and report the various bugs and define OPD. 4. Write the test cases for any known application (e.g. Banking application). 5. Create a test plan document for any application (e.g. Library Management System). 6. Study of any testing tool (e.g. Win runner). 7. Stud of any web testing tool (e.g. Selenium). 8. Study of any bug tracking tool (e.g. Bugzilla, bug bit). 9. Stud of any test management tool (e.g. Test Director). 10. Study of any open source-testing tool (e.g. Test Link).
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*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall exceed more than 10 marks. COURSE OBJECTIVES The student will have ability to: 1. Understand OSI security architecture and classical encryption techniques. 2. Acquire fundamental knowledge on the concepts of finite fields and number theory. 3. Understand various block cipher and stream cipher models. 4. Describe the principles of public key cryptosystems, hash functions and digital signature. COURSE OUTCOMES Upon completion of the subject, students will be able to: 1. Compare various Cryptographic Techniques 2. Design secure applications. 3. Inject secure coding in the developed applications. 4. Describe about different attacks in system. SYLLABUS UNIT–I Introduction to Security , need of security, Services, Mechanisms and attacks, the OSI security architecture, network security model, Different Classical Encryption techniques(Symmetric cipher model, substitution techniques, transposition techniques, key range and size) steganography. Block Cipher and stream Cipher. UNIT–II Data Encryption Standard ,Block cipher principles-block cipher modes of operation, Advanced Encryption Standard (AES),Triple DES-Blowfish ,RC5 algorithm. Public key cryptography: Principles of public key cryptosystems-The RSA algorithm, Key management, Diffie Hellman Key exchange, Elliptic curve arithmetic, Elliptic curve cryptography. UNIT-III
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Authentication requirement , Authentication function , MAC , Hash function , Security of hash function and MD5 , SHA , HMAC , CMAC , Digital signature and authentication protocols . UNIT-IV Authentication applications, Kerberos, Internet Firewalls for Trusted System: Roles of Firewalls Firewall related terminology, Types of Firewalls, Firewalls design principles . Intruder, Intrusion detection system, Virus and related threats, Counter measures, Practical implementation of cryptography and security. UNIT-V E-mail Security: Security Services for E-mail-attacks possible through E-mail, establishing keys privacy-authentication of the source-Message Integrity-Non-repudiation-Pretty Good PrivacyS/MIME. IPSecurity: Overview of IPSec, IP and IPv6-Authentication Header, Encapsulation Security Payload (ESP), Internet Key Exchange Web Security: SSL/TLS Basic Protocol-computing the keys-client authentication. TEXT BOOKS: 1. William Stallings, Cryptography and Network Security, 6th Edition, Pearson Education, March 2013. 2. Charlie Kaufman, Radia Perlman and Mike Speciner, “Network Security”, Prentice Hall of India, 2002. 3. Behrouz A. Ferouzan, “Cryptography & Network Security”, Tata Mc Graw Hill, 2007. 4. Atul Kahate, Cryptography and Network Security , Tata McGraw-Hill Education, 2003. REFERENCES: 1. Man Young Rhee, “Internet Security: Cryptographic Principles”, “Algorithms and Protocols”, Wiley Publications, 2003. 2. Charles Pfleeger, “Security in Computing”, 4th Edition, Prentice Hall of India, 2006. 3. Ulysess Black, “Internet Security Protocols”, Pearson Education Asia, 2000. 4. Charlie Kaufman and Radia Perlman, Mike Speciner, “Network Security, Second Edition, Private Communication in Public World”, PHI 2002. 5. Bruce Schneier and Neils Ferguson, “Practical Cryptography”, First Edition, Wiley Dreamtech India Pvt Ltd, 2003. 6. Douglas R Simson “Cryptography , Theory and practice”, First Edition, CRC Press, 1995. LIST OF EXPERIMENTS: 1. Write a Java program to encrypt and decryption using Caesar Cipher technique Algorithm 2. Write a Java program to encrypt and decryption using Simple transposition techniques 3. Write a Java program to encrypt and decryption using Rail fence technique. 4. Implement RSA Encryption Algorithm. 5. Creation of key pairs for RSA Algorithm. 6. Study of OpenSSL Tool.
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7. Study of Cryptographic Solution using Java. 8. Study of different security tools.
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*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall exceed more than 10 marks. COURSE OBJECTIVES The student will have ability to: 1. Implement high-level concurrent, system design using multiple tasks with semaphores, message queues and event flags for inter queues and event flags for inter communication. 2. Determine feasible schedules using extended RMA. 3. Analyze systems for livelock & deadlock issues. 4. Contrast different solutions to priority inversion. COURSE OUTCOMES Upon completion of the subject, students will be able to: 1. To present the mathematical model of the system. 2. To develop real-time algorithm for task scheduling. 3. To understand the working of real-time operating systems. 4. To work on design and development of protocols related to real-time communication. SYLLABUS UNIT–I Terminology: Systems Concepts, Real-Time Definitions, Events and Determinism , CPU Utilization, Real-Time System Design Issues, Example Real-Time Systems , Common Misconceptions. Real-Time Systems Concepts: foreground/Background Systems, Critical Section of Code, resources, share resources, multitasking, Task, context switching, preemptive and nonpreemptive kernel. UNIT -II Real Time Scheduling: Real time task scheduling, clock driven and event driven scheduling, rate monotonic analysis, earliest deadline first, scheduling with limited priority levels, Task Scheduling, Task management.
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Real time operating Systems: Real-Time Kernels, Pseudo kernels, Interrupt-Driven System, Preemptive-Priority Systems, Hybrid Systems, The Task-Control Block Model Intertask Communication and Synchronization: Buffering Data, Time-Relative Buffering, Ring Buffers, Mailboxes, Queues, Critical Regions, Semaphores, Other Synchronization Mechanisms, Deadlock, Priority Inversion. UNIT- IV Memory Management : Process Stack Management, Run-Time Ring Buffer, Maximum Stack Size, Multiple-Stack Arrangements, Memory Management in the Task-Control-Block Model ,Swapping, Overlays , Block or Page Management , Replacement Algorithms, Memory Locking, Working Sets, Real-Time Garbage Collection, Contiguous File Systems , Building versus Buying Real-Time Operating Systems , Selecting Real-Time Kernels. UNIT- V Case Study: POSIX, Threads , POSIX Mutexes and Condition Variables, POSIX Semaphores , Using Semaphores and Shared Memory ,POSIX Messages , Real-Time POSIX Signals , Clocks and Timers, Asynchronous Input and Output, POSIX Memory Locking . TEXT BOOKS: 1. A. Laplante , Real-Time Systems 3rd Edition , A John Wiley & Sons, Inc., Publication. 2. Jean J. Labrosse, MicroC/OS-II, The Real Time Kernel. 3. VxWorks details from Internet. 4. David E. Simon, An Embedded Software Primer, Pearson Education 5. Dr. Rajib Mall, Real time Systems, Theory and practices, Pearson Education. REFERENCES: 1. Wayne Wolf, Morgan Kaufman Computers as Components Principles of Embedded Computing System. 2. A. Laplante , Real-Time Systems 3rd Edition , A John Wiley & Sons, Inc., Publication. 3. Real-Time Systems, Krisha & Shin, McGraw Hill. 4. Embedded/Real time systems programming, Dr. KV K K Prasad, (Dreamtech). LIST OF EXPERIMENTS: 1. Write a program to implement FCFS CPU scheduling algorithm. 2. Write a program to implement SJF CPU scheduling algorithm. 3. Write a program to implement Priority CPU Scheduling algorithm. 4. Write a program to implement Round Robin CPU scheduling algorithm. 5. Write a program to compare various CPU Scheduling Algorithms over different Scheduling Criteria. 6. Write a program to implement classical inter process communication problem(producer consumer). 7. Write a program to implement classical inter process communication problem(Reader Writers). 8. Write a program to implement classical inter process communication problem (Dining_Philosophers). 9. Write a program to implement Remote Procedure Call(RPC).
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10. Write a Devices Drivers for any Device or peripheral.
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*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that no component shall exceed more than 10 marks. COURSE OBJECTIVES The student will have ability to: 1. To understand different types of scripting languages. 2. To gain knowledge about client side scripts and server side scripting. 3. To learn about PHP, PERL and Python languages and their usage in implementation. 4. To build web application project using scripting languages. COURSE OUTCOMES Upon completion of the subject, students will be able to: 1. Student will be Able to understand difference between scripting languages. 2. Student will be able to create programs using functions, control structures. 3. Student will learn implementation of scripting languages on different tools 4. Student can apply knowledge of scripting languages for creating a web application project using scripting languages implementation. SYLLABUS UNIT–I Introduction of scripting languages, need of scripting, characteristics of scripting languages, uses of scripting languages, Introduction of client side scripting languages like JavaScript, VBScript, HTML5 (Structure), CSS3 (Designing), AJAX, jQuery, Server side scripting languages like PHP, ASP.NET (C# OR Visual Basic), C++ , Java and JSP, Python, Ruby on Rails. UNIT–II PHP basic features, Embedding php code in your web pages, outputting the data to the browser, data types, variables, constants, expressions, string interpolation, control structure, function, creating a function, function library, Arrays, String & regular expression, Web forms, Files, Authentication, Uploading file with PHP, sending email using PHP. UNIT–III Python: Introduction to python languages, python syntax, statements, functions, build-in functions, methods, module in python, exception handling, integrated web application in python- Building small, efficient python web system, web application framework.
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UNIT–IV Introduction to perl and scripting, scripts,programs, Web scripting and PERL names , values, variable, scalar expression, control structures, arrays, list, hashes, strings, patterns, and regular expression, subroutine. UNIT–V Introduction of Angular JS, Industrial usage of angular JS. benefits of Angular JS, Creation of Web application project using database, scripting, HTML, & CSS. TEXT BOOKS: 1. The World of Scripting Languages, David Barron, Wiley Publications. 2. Python Web Programming, Steve Holden and David Beazley, New Riders Publications. 3. Beginning PHP and MySQL, 3” Edition, Jason Gilmore, Apress Publications (Dream tech.). REFERENCES: 1. Open Source Web Development with LAMP using Linux, Apache, MySQL, Pen and PHP, J.Lee and B.Ware(Addison Wesley) Pearson Education. 2. Programming Python,M.Lutz,SPD. 3. PHP 6 Fast and Easy Web Development, Julie Meloni and Matt Telles, Cengage Learning Publications. 4. PHP 5.1,l.Bayross and S.Shah, The X Team, SPD. 5. Core Python Programming, Chun, Pearson Education. 6. Guide to Programming with Python, M.Dawson, Cengage Learning. 7. Pen by Example, E.Quigley, Pearson Education. 8. Programming Perl,Larry Wall, T.Christiansen and J.Orwant,O’Reilly, SPD. 9. Tcl and the Tk Tool kit, Ousterhout, Pearson Education. 10. PHP and MySQL by Example, E.Quigley, Prentice HalI(Pearson). 11. Perl Power, J.RFlynt, Cengage Learning. 12. PHP Programming solutions, V.Vaswani, TMH. LIST OF EXPERIMENTS: 1. Javascript program to generate Fibonacci series and to look for motifs and patterns in sequences. 2. Javascript program to find out frequency of characters existing in nucleotide and protein sequences 6 Javascript's implementation to generate dynamic HTML pages. 3. Write PHP programs to do basic operations to deal with strings, and arrays, and to implement various mathematical functions. 4. Development of an PHP program to take set of sequences and find out conserved sequences. 5. Create a MySQL database tables and execute all SQL queries. 6. Write a PHP program to connect MySQL database and execute all SQL commands. 7. Construct a PHP interface for a given Web page and to produce its overall connectivity. 8. Implement database and server site connectivity all together to generate complete dynamic web based applications through PHP, HTML and MySQL. 9. Write programs in Perl to implement string handling and other functions to be implemented to deal
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with biological data management. 10. Write PHP programs to do basic server side programming.
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