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PROGRAM EDUCATIONAL OBJECTIVES

The students of Information Technology course after passing out will

Savitribai Phule Pune University

1. Graduates of the program will possess strong fundamental concepts in mathematics, science,

engineering and Technology to address technological challenges.

2. Possess knowledge and skills in the field of Computer Science & Engineering and Information
Technology for analyzing, designing and implementing complex engineering problems of any

domain with innovative approaches.

3. Possess an attitude and aptitude for research, entrepreneurship and higher studies in the

field of Computer Science & Engineering and Information Technology.

4. Have commitment to ethical practices, societal contributions through communities and life-

long learning.

5. Possess better communication, presentation, time management and team work skills leading
to responsible & competent professionals and will be able to address challenges in the field of

IT at global level.
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PROGRAM OUTCOMES

The students in the Information Technology course will attain:

1.

10.

11.

12.

13.

an ability to apply knowledge of computing, mathematics including discrete mathematics as
well as probability and statistics, science, and engineering and technology;

an ability to define a problem and provide a systematic solution with the help of conducting
experiments, as well as analyzing and interpreting the data;

an ability to design, implement, and evaluate a software or a software/hardware system,
component, or process to meet desired needs within realistic constraints;

an ability to identify, formulate, and provide systematic solutions to complex engineering
problems;

an ability to use the techniques, skills, and modern engineering technologies tools, standard
processes necessary for practice as a IT professional;

an ability to apply mathematical foundations, algorithmic principles, and computer science
theory in the modeling and design of computer-based systems with necessary constraints and
assumptions;

an ability to analyze the local and global impact of computing on individuals, organizations and
society;

an ability to understand professional, ethical, legal, security and social issues and
responsibilities;

an ability to function effectively as an individual or as a team member to accomplish a desired
goal(s);

an ability to engage in life-long learning and continuing professional development to cope up
with fast changes in the technologies/tools with the help of electives, professional
organizations and extra-curricular activities;

an ability to communicate effectively in engineering community at large by means of effective
presentations, report writing, paper publications, demonstrations;

an ability to understand engineering, management, financial aspects, performance,
optimizations and time complexity necessary for professional practice;

an ability to apply design and development principles in the construction of software systems of
varying complexity.
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B.E. (Information Technology) 2012 Course to be implemented from June 2015

SEMESTER -1
Teaching Scheme Examination Scheme
Subject . In-Semester Al Total
Code Subject . . A : Semester Marks
o Lecture | Practical | Tutorial ssessment | Tw | PR | OR | Examination
Phase - | Phase - Il
414453 Informatlon and Cyber 3 30 70 100
Security
414454 Soft.ware Modeling and 3 30 70 100
Design
414455 | Machine Learning 4 30 70 100
414456 | Elective—1 3 30 70 100
414457 | Elective—II 3 30 70 100
414458 | Software Laboratory - IlI -- 4 -- 50 - 50 100
414459 | Software Laboratory - IV -- 4 -- -- 50 50 100
414460 | Project Phase | -- - 2 50 -- -- 50
Total 16 8 2 150 100 50 100 350 750
Software Laboratory — lII: (Information and Cyber Security + Machine Learning)

Software Laboratory — IV: (Software Modeling and Design + Testing)

Elective — |

Elective — Il

414456 A : Soft Computing

414457 A :Business Intelligence

414456 B :Usability Engineering

414457 B :Service Oriented Architecture

414456 C :Modern Compilers

414457 C :E&M Governance

414456 D :Parallel Algorithms and Design

414457 D :Geo Informatics Systems

414456 E :Cloud Computing

414457 E :Natural Language Processing
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SEMESTER - I
Teaching Scheme Examination Scheme
Subject . In-Semester End Total
d Subject Semester K
Code Lecture | Practical | Tutorial | Assessment | 1w | pR | OR | Examination | M2rks
Phase - | Phase - Il
414461 | Distributed System 3 30 70 100
414462 | Advanced Databases 3 30 70 100
414463 Elective —1lI 3 2 -- 30 25 - 25 70 150
414464 | Elective—IV 3 30 70 100
414465 | Software Laboratory - V -- 2 -- 25 25 -- 50
414466 | Software Laboratory - VI -- 4 -- -- 50 50 100
414467 | Project Work - -- 6 100 -- 50 150
Total 12 8 6 120 150 75 125 280 750
Software Laboratory — V: (Distributed Systems)
Software Laboratory — VI: (Advanced Databases)
Elective —Ill Elective — IV

B.E. (Information Technology) Syllabus

414463 A :Mobile Computing

414464 A :Bio Informatics

414463 B :Advanced Graphics and Animation

414464 B :Real Time and Embedded Systems

414463 C :Information Storage and Retrieval

414464 C :Green IT - Principles and Practices

414463 D :IT Enabled Services

414464 D :Internet of Things

414463 E :Advanced Computer Networks

414464 E :Open Elective
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414453 : INFORMATION AND CYBER SECURITY

Teaching Scheme: Examination Scheme:
Lectures: 3 Hours/Week In-Semester Assessment End-Semester Assessment
Phase | — 30 Marks Phase Il — 70 Marks

Prerequisites:Data Communication and Computer Networks

Course Objectives :
1. Understand the essentials of information security.
2. Learn the algorithms for implementing security
3. To provide an understanding of principal concepts, major issues, technologies, and basic
approaches in information security

Course Outcomes :
The learning outcomes are:

e Students shall be able to understand what are the common threats faced today
e What is the foundational theory behind information security
e What are the basic principles and techniques when designing a secure system
e How today's attacks and defenses work in practice
e How to assess threats for their significance and
e How to gauge the protections and limitations provided by today's technology

UNIT -1 SECURITY FUNDAMENTALS 6 Hours
Introduction, Terminology, Attacks, Security Goals : Authentication, Authorization, Cipher Techniques:
Substitution and Transposition, One Time Pad, Modular Arithmetic, GCD, Euclid’s Algorithms, Chinese
Remainder Theorem, Discrete Logarithm, Fermat Theorem, Block Ciphers, Stream Ciphers. Secret
Splitting and Sharing.

UNIT -1l CRYPTOGRAPHY 6 Hours
Symmetric Key Algorithms: DES, AES, BLOWFISH, Attacks on DES, Modes of Operations, Linear
Cryptanalysis and Differential Cryptanalysis, Public Key Algorithms: RSA, Key Generation and Usage.

UNIT -l MESSAGE DIGEST AND KEY MANAGEMENT 6 Hours
Hash Algorithms: SHA-1, MD5, Key Management: Introduction, Key Management: Generations,
Distribution, Updation, Digital Certificate, Digital Signature, PKI. Diffie-Hellman Key Exchange. One Way
Authentication, Mutual Authentication, Kerberos 5.0.

UNIT IV NETWORK SECURITY 6 Hours
Layer Wise Security Concerns, IPSEC- Introduction, AH and ESP, Tunnel Mode, Transport Mode,
Security Associations, SSL- Introduction, Handshake Protocol, Record Layer Protocol. IKE- Internet Key
Exchange Protocol. Intrusion Detection Systems: Introduction, Anomaly Based, Signature Based, Host
Based, Network Based Systems.

UNIT-V  INTRODUCTION TO CYBER SECURITY 6 Hours
Introduction, Definition and origin, Cybercrime and Information security, Classification of Cybercrimes,
The legal perspectives- Indian perspective ,Global perspective, Categories of Cybercrime, Types of
Attacks, a Social Engineering, Cyberstalking, Cloud Computing and Cybercrime
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UNIT-VI TOOLS AND METHODS USED IN CYBERCRIME 6 Hours
Introduction, Proxy servers and Anonymizers, Phishing, Password Cracking, Key-loggers and Spywares,
Types of Virus,Worms, Dos andDDoS ,SQL injection, Cybercrime and Legal perspectives, Cyber laws-
Indian context, The Indian IT Act-Challenges, Amendments, Challenges to Indian Law and cybercrime
Scenario in India, Indian IT Act and Digital Signatures.

Text Books
1. BruiceSchneier, “Applied Cryptography- Protocols, Algorithms and Source code in C”, 2nd
Edition, Wiely India Pvt Ltd, ISBN 978-81-265-1368-0
2. Nina Godbole, SunitBelapure, “Cyber Security- Understanding Cyber Crimes, Computer
Forensics and Legal Perspectives”, Wiely India Pvt.Ltd.,ISBN- 978-81-265-2179-1
3. Bernard Menezes, “Network Security and Cryptography”, Cengage Learning, ISBN-978-81-315-
1349-1

Reference Books

1. Nina Godbole, “ Information Systems Security”, Wiley India Pvt. Ltd, ISBN -978-81-265-1692-6

2. Willaim Stallings, “Computer Security : Principles and Practices”, Pearson Ed. ISBN :978-81-317-
3351-6

3. Mark Merkow, “ Information Security-Principles and Practices”, Pearson Ed. 978-81-317-1288-
7

4. CK Shyamala et el., “Cryptography and Security”, Wiley India Pvt. Ltd, ISBN 978-81-265-2285-9

5. BerouzForouzan, “Cryptography and Network Security”, 2 edition, TMH, ISBN :9780070702080
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414454 : SOFTWARE MODELING AND DESIGN

Teaching Scheme: Examination Scheme:
Lectures: 3 Hours/Week In-Semester Assessment End-Semester Assessment
Phase | — 30 Marks Phase Il — 70 Marks

Prerequisites :Problem Solving & Object Oriented Programming, Software Engineering

Course Objectives :

1. Based on user requirements, create a requirement model using UML class notations
and use-cases.

2. Create an OO design of a system from the requirements model in terms of a high-
level design description, and low-level models of structural organization and dynamic
behavior using relevant UML diagrams.

3. Comprehend the importance of GOF design patterns by implementing few simple design
patterns.

4. Validate software implementation for its correctness and quality using appropriate testing.

Course Outcomes :
Students will be able to
1. understand the usage of various UML diagrams to build a model
prepare an object oriented model in business domain of an application.
prepare an object oriented model in solution domain.
apply object oriented principles in the design of software system.
get started on study of GOF design patterns.
understand different types of software testing.

ounkwnN

UNIT -1 INTRODUCTION TO MODELING AND CLASS MODEL 6 Hours
Modeling as a design technique, abstraction, three models, object and class concepts, links and
association concepts, generalization and inheritance concepts, navigations in class models, advanced
object and class concepts, association ends, n-ary association, aggregation, abstract classes, multiple
inheritance, metadata, reification, constraints, derived data, packages.

UML diagrams: Object,class, package diagram.

UNIT-1I STATE MODELING AND INTERACTION MODEL 6 Hours
Events, states, transitions and conditions, state diagram, state diagram behavior, nested state diagram,
nested states, signal generalization, concurrency, state model case study, relation of class and state
model, Use case models, sequence models, activity models, use case relationships,
proceduralsequence model, and special constructs for activity models

State, activity, use case, sequence diagrams.

UNIT -1l SYSTEM ANALYSIS 6 Hours
Find classes, prepare data dictionary, find associations, find attributes of objects and links, organize
and simplify classes using inheritance, verification of access paths, reconsider the level of abstraction,
group classes into packages, determine system boundary, find actors, find use cases, find initial and
final events, prepare normal scenarios, add variation and exception scenarios, find external events,
prepare activity diagram for use cases.
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UNIT-1IV SYSTEM DESIGN 6 Hours
Estimate system performance, make a reuse plan, organize the system into subsystem, identify
concurrency inherent in the problem, allocate subsystems to hardware, manage data stores, handle
global resources, choose a software control strategy, handle boundary conditions, set trade off
priorities, select an architectural style, Component and deployment diagram.

UNIT-V DESIGN PATTERNS 6 Hours
Types of design patterns, design pattern documentation, study of GOF design patterns namely
strategy, observer, state, and adaptor.

UNIT -VI SOFTWARE TESTING 6 Hours
Testing Terminologies: Verification and validation, Fault, error, bugs and failure, test case and test
suite, white box testing and black box testing. V-test model: User Acceptance testing, integration
testing, unit testing, and Introduction to test driven development.

Text Books

1. Michael R Blaha, James Rumbaugh, “Object Oriented Modeling and Design with UML”,Second
Edition, Pearson Education System.

2. Dennis, Wixom,Tegarden, “System Analysis and design - an Object oriented approach with
uUML”, 5" Edition, Wiley publication.
3. M G Limaye,“Software Testing Principle, Techniques and Tools”, TMH.

Reference Books

1. Grady Booch,“Object oriented analysis and design with application, third edition”, Pearson
Education.

2. Dan Pilone, “UML 2.0 in a Nutshell”, O’Reilly.

3. Grady Booch, James Rumbaugh, Ivor Jacobson, “The Unified Modeling Language User Guide”,
Second Edition, Addison Wesley Object Technology Series.

4. Jim Arlow, “UML 2 and the Unified Process: Practical Object Oriented Analysis and design”,
Second Edition, , Addison Wesley Object Technology Series.

5. Erich Gamma and others, “Design Patterns: Reusable elements of object oriented software”,
Pearson Education Series.

6. Hasan Gomma, Software Modeling and Design, Cambridge University Press India.
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414455 : MACHINE LEARNING

Teaching Scheme: Examination Scheme:
Lectures: 4 Hours/Week In-Semester Assessment End-Semester Assessment
Phase | — 30 Marks Phase Il — 70 Marks

Prerequisites :Linear Algebra and Calculus, Probability Basics

Course Objectives :
1. Understanding Human learning aspects.
2. Understanding primitives in learning process by computer.
3. Understanding nature of problems solved with Machine Learning.

Course Outcomes :
1. Students will be able to model the learning primitives.
2. Students will be able to build the learning model.
3. Student will be able to tackle real world problems in the domain of Data Mining, Information
Retrieval, Computer vision, Linguistics and Bioinformatics.

UNIT -1 INTRODUCTION TO MACHINE LEARNING 7 Hours
Why Machine learning, Examples of Machine Learning Problems, Structure of Learning, Learning versus
Designing, Training versus Testing, Characteristics of Machine learning tasks, Predictive and descriptive
tasks, Machine learning Models: Geometric Models, Logical Models, Probabilistic Models. Features:
Feature types, Feature Construction and Transformation, Feature Selection.

UNIT—11  CLASSIFICATION AND REGRESSION 8 Hours
Classification: Binary Classification- Assessing Classification performance, Class probability Estimation-
Assessing class probability Estimates, Multiclass Classification.

Regression: Assessing performance of Regression- Error measures, Overfitting- Catalysts for
Overfitting, Case study of Polynomial Regression.

Theory of Generalization: Effective number of hypothesis, Bounding the Growth function, VC
Dimensions, Regularization theory.

UNIT -1l LINEAR MODELS 7 Hours
Least Squares method, Multivariate Linear Regression, Regularized Regression, Using Least Square
regression for Classification. Perceptron, Support Vector Machines, Soft Margin SVM, Obtaining
probabilities from Linear classifiers, Kernel methods for non-Linearity.

UNIT -1V LOGIC BASED AND ALGEBRAIC MODELS 6 Hours
Distance Based Models: Neighbours and Examples, Nearest Neighbours Classification, Distance based
clustering-K means Algorithm, Hierarchical clustering,

Rule Based Models: Rule learning for subgroup discovery, Association rule mining.

Tree Based Models: Decision Trees, Ranking and Probability estimation Trees, Regression trees,
Clustering Trees.

UNIT-V PROBABILISTIC MODELS 6 Hours
Normal Distribution and Its Geometric Interpretations, Naive Bayes Classifier, Discriminative learning
with Maximum likelihood, Probabilistic Models with Hidden variables: Estimation-Maximization
Methods, Gaussian Mixtures, and Compression based Models.

B.E. (Information Technology) Syllabus 2012 Course 11




Savitribai Phule Pune University

UNIT-=VI TRENDS IN MACHINE LEARNING 8 Hours
Model and Symbols- Bagging and Boosting, Multitask learning, Online learning and Sequence
Prediction, Data Streams and Active Learning, Deep Learning, Reinforcement Learning.

Text Books
1. Peter Flach: Machine Learning: The Art and Science of Algorithms that Make Sense of Data,
Cambridge University Press, Edition 2012.
2. Hastie, Tibshirani, Friedman: Introduction to Statistical Machine Learning with Applications in
R, Springer, 2" Edition-2012.

Reference Books

1. C. M. Bishop : Pattern Recognition and Machine Learning, Springer 1** Edition-2013.
2. Ethem Alpaydin : Introduction to Machine Learning, PHI 2™ Edition-2013.
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414456 A - ELECTIVE | : SOFT COMPUTING

Teaching Scheme: Examination Scheme:
Lectures: 3 Hours/Week In-Semester Assessment End-Semester Assessment
Phase | — 30 Marks Phase Il — 70 Marks

Prerequisites:Linear Algebra and Calculus 2. Probability Theory

Course Objectives :
1. Understanding differential behavior of Human and Intelligence Systems.
2. Understanding nature of problems solved with Soft Computing.
3. Understanding components of Soft Computing.

Course Outcomes :
1. Students will be inspired to solve complex real-world problems.
2. Students will correlate human-like processing in problem solving with current technologies in
various domains like Bio Informatics, Multimedia Systems, Big Data Analytics, etc.
3. Student will be able to tackle problems of interdisciplinary nature.

UNIT -1 INTRODUCTION TO INTELLIGENT SYSTEMS AND SOFT COMPUTING 5 Hours
Characteristic behavior of Intelligent systems, Knowledge based systems, Knowledge Representation
and Processing, Soft Computing characteristics, Constitutes of Soft Computing-Fuzzy Logic and
Computing, Neural Computing, Evolutionary Computing, Rough Sets, Probabilistic Reasoning and
Machine Learning.

UNIT-1l. NEURO COMPUTING- SUPERVISED LEARNING 6 Hours
Biological background, Pattern recognition tasks, Features of artificial neural networks, Activation
functions, Perceptron model, Perceptron for classification and its limitations, Architectures of
multilayer feed-forward neural networks, Back-propagation learning algorithm, Limitations of MLP.

UNIT -1l NEURO COMPUTING- UNSUPERVISED LEARNING 7Hours
Hebb’s learning rule for competitive learning, Kohonen’s self-organizing map and network topology,
applications of SOM, Hopfield network and its topology, Boltzman Machines, Adaptive Resonance
Theory.

UNIT - IV FUZZY LOGIC AND FUZZY SYSTEMS 7 Hours
Evolution of fuzzy logic, fuzzy sets, fuzzy logic operations, fuzzy relations, Fuzzy arithmetic and fuzzy
measures. Fuzzy rules and reasoning, Fuzzy inference systems, Fuzzy modeling and decision making,
Neuro-fuzzy modeling.

UNIT-V EVOLUTIONARY COMPUTING 6 Hours
Biological background and Overview of evolutionary computing, Genetic algorithm and search space,
Operators in genetic algorithm- encoding, selection, crossover, and mutation, Classification of GA,
Evolutionary Programming and Strategies.

UNIT -VI  APPLICATIONS OF SOFT COMPUTING TECHNIQUES 5 Hours
Applications of fuzzy in pattern recognition-character recognition. Applications of evolutionary
computing in Image processing and computer vision, Soft computing in mobile ad-hoc networks, soft
computing in Information Retrieval and Semantic web, Soft Computing in Software Engineering.
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Text Books
1. Fakhreddine O. Karray, Clarence De Silva, 'Soft Computing and Intelligent systems design'
Pearson Education, ISBN 978-81-317-2324-1.

2. B. K. Tripathy, J. Anuradha, 'Soft Computing: advances and applications', Cengage learning,
ISBN-13: 978-81-315-2619-4.

Reference Books
1. S.N.Sivanandam, S. N. Deepa, Principles of Soft Computing, Wiley publications, 2nd Edition.
2. J. S. R. Jang, C. T. Sun, E. Mizutani, 'Neuro-Fuzzy and Soft Computing- A computational
approach to Learning and Machine Intelligence' PHI,
David E. Goldberg , Genetic Algorithms - Pearson Education, 2006
4. Satish Kumar, "Neural Networks - A Classroom Approach", Tata McGraw, Hill

w
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414456 B -ELECTIVE | : USABILITY ENGINEERING

Teaching Scheme: Examination Scheme:
Lectures: 3 Hours/Week In-Semester Assessment End-Semester Assessment
Phase | — 30 Marks Phase Il — 70 Marks

Prerequisites :Human Computer Interaction and Usability

Course Objectives :
1. To introduce the need for human-computer-interaction study or human-centered software
design.
To explain usability engineering lifecycle for designing a user-friendly software.
To familiarize information, interaction and GUI design process for enhancing user-experience.
To develop usability evaluation skills for software testing.
To explain industry standards for designing and evaluating use-interfaces.
To make aware of the current trends in usability engineering.

O e wN

Course Outcomes :
At the end of this course, student should be able to:
1. Justify the need to study human-computer-interaction or human-factors while designing
software.
2. Discuss the process of designing user-friendly software based on usability engineering
guidelines.
Apply interaction design and Ul design process in enhancing user-experience of an application.
Conduct usability evaluation of user-interfaces or software applications.
Discuss industry standards for designing and evaluating user-interfaces.
Discuss current trends in usability engineering

oukWw

UNIT -1 HCI AND USABILITY 3 Hours
What is HCI design? Disciplines contributing to HCI, Psychology of everyday things, Importance of
human factors in design, Need Satisfaction curve of technology, Levels of human computer interaction
What is Usability? benefits and cost savings, usability slogans, attributes of system acceptability,
definition of usability, usability trade-Offs , categories of users and individual user differences,
generations of user interfaces, scenario-based usability engineering case study - A Virtual Science Fair.

UNIT-II  THE USABILITY ENGINEERING LIFECYCLE 9 Hours
User research and requirements analysis = know the user, user-profile questionnaire, field-study
methods, contextual inquiry and analysis, hierarchical task analysis, ethnography, cultural probe,
affinity diagramming, persona, scenarios of use, use cases.

Iterative Design > setting usability criteria or goals, participatory design (getting users involved),
guidelines and heuristic evaluation, prototyping and scenarios , examples of problem scenarios,
iterative design, interface evaluation, meta methods.

Usability Heuristics = simple and natural dialogue, speak the users' language, minimize user memory
load, consistency, feedback, clearly marked exits, shortcuts, good error messages, prevent errors, help
and documentation, heuristic evaluation.

UNIT -1l INFORMATION DESIGN AND INTERACTION DESIGN 6 Hours
Information design = Information architecture concepts, stages of action in human-computer
interaction, perceiving information, interpreting information, making sense of information.

Interaction Design = selecting system goal, planning action sequence, executing action sequence, case
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study of information and interaction design

User Interface Design = Goals of UID, User Interface Models , conceptual model and mock-ups of GUI,
choosing prototyping alternatives - paper prototyping, rapid prototyping, storyboarding, wireframes,
Cost/benefit of good interface design , Case Study.

UNIT -1V USABILITY EVALUATION 10 Hours
Developing usability specifications for evaluation - case study, criteria for user feedback techniques,
formative and summative techniques of evaluation

Usability Inspections (testing without users) = heuristic evaluation, user-interface guideline reviews,
cognitive walkthrough, model-based analysis

Usability Testing (testing with users) = developing usability or test specifications with case study , test
goals and test plans , getting test users, choosing experimenters, ethical aspects of tests with human
subjects, test tasks, stages of a test, performance measurement, thinking-aloud testing, usability
laboratories, remote evaluation,

Methods beyond testing = observation, user satisfaction questionnaire (rating scale), interviews,
system usability scale (SUS), focus groups, logging actual use, user feedback, choosing a methods.

UNIT-V  USER-INTERFACE AND USABILITY STANDARDS 5 Hours
User benefits, vendor benefits, dangers of standards, principles of good Ul design, national-
international standards, internationalization - international GUI, guidelines for internationalization ,
localization and multilocale interfaces, Ul standards - control standards, window standards, dialog box
standards, message box standards, device interaction standards, feedback standards, developing style
guides and toolkits , user documentation- manuals, tutorials, information in the interface.

UNIT-VI RECENT ADVANCES AND TRENDS 3 Hours
Theoretical solutions, technological solutions, CAUSE tools, emerging paradigms of user interaction-
collaborative systems, ubiquitous computing , intelligent user-interfaces , simulation and virtual
reality , case study, usability issues in organizations- case studies , organizational roles and structures,
ethics of usability, web analytics.

Text Books

Nielsen, J. (1994), “Usability Engineering”, Elsevier.

Rosson, M. B., & Carroll, J. M. (2001), “ Usability Engineering: Scenario-Based development of
human-computer interaction”, Elsevier.

Mayhew, D. (1999), “The Usability Engineering Lifecycle: A Practitioner's Handbook for user
interface design”, Morgan Kaufmann

Reference Books

Lo N WNPRE

Cooper A. et. al. (2007), “ The Essentials of Interaction Design”, Wiley

Cooper, A. (1995),” The Essentials of User Interface Design”, IDG Books, New Delhi
Schneiderman, B. (2005), “ Designing the User Interface”, Pearson Education, New Delhi
Dix A. et. al.(1993), “ Human - Computer Interaction”, Prentice Hall, USA

Mandel, T., “ Elements of User Interface Design”, John Wiley & Sons

Rogers et. al (2011), “ Interaction Design”, John Wiley & Sons

Norman, D. (1988), “The Design of Everyday Things”, Basic Books.

Donna Spencer<, “A Practical Guide to Information Architecture”

Galitz, W. (2002), “The Essential Guide To User Interface Design”, Wiley.
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Web-links

1. http://www.usabilitybok.org/

2. http://www.usability.gov/

3. http://www.webmonkey.com/2010/02/information_architecture tutorial/

4, http://www.measuringu.com/

5. http://user.medunigraz.at/andreas.holzinger/holzinger%20de/usability%20holzinger.html
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414456 C -ELECTIVE | : MODERN COMPILERS

Teaching Scheme: Examination Scheme:
Lectures: 3 Hours/Week In-Semester Assessment End-Semester Assessment
Phase | — 30 Marks Phase Il — 70 Marks

Prerequisites:Compiler Construction, System Programming

Course Objectives :
1. To develop an awareness of the function and complexity of modern compilers.
2. To introduce the major concept areas of language translation and compiler design
3. To give students hands-on experience with crafting a simple compiler, working on a sizeable
software engineering project, using modern software tools, and most importantly correlating
theory.

Course Outcomes :
1. Understand the performance characteristics of modern processors
2. Be familiar with compiler architecture and implementation.
3. Be familiar with register allocation.
4. Be exposed to compiler optimization.

UNIT-1 FUNDAMENTALS OF COMPILATION 6 Hours
Introduction: Modules and Interfaces, Tools and Software, Data Structure for Tree Language,
Activation Record: Stack frames, Frames in the Tiger Compiler, Translation to Intermediate Code:
Intermediate representation of trees, Translation into trees, Declaration

UNIT-1l  BASIC BLOCKS OF TRACES 6 Hours
Canonical Trees, Taming Conditional branches, Instruction Selection: Algorithm for Instructional
Selection, CISC Machine, Instruction selection for Tiger Compiler, Liveness Analysis: solution of
dataflow equations, Liveness in Tiger compiler

UNIT -1l REGISTER ALLOCATION & GARBAGE COLLECTION 6 Hours
Coloring by simplification, Coalescing, precolored nodes, Graph Coloring implementation, Register
allocation for trees, Garbage Collection: Mark and Sweep Collection, Reference Count, Copying
Collection, Generational Collection, Incremental Collection, Baker’s Algorithm, Interface to the
compiler

UNIT -1V  FUNCTIONAL PROGRAMMING LANGUAGES 6 Hours
Canonical Trees, Taming Conditional branches, Instruction Selection: Algorithm for Instructional
Selection, CISC Machine, Instruction selection for Tiger Compiler, Liveness Analysis: solution of
dataflow equations, Liveness in Tiger compiler

UNIT-V  INTER-PROCEDURAL ANALYSIS AND OPTIMIZATION 6 Hours
Inter-procedural Control flow analysis: The Call Graph, Inter-procedural Dataflow analysis, Inter-
procedural Constant Propagation, Inter-procedural Alias Analysis, Inter-procedural optimization,
Register allocation, Aggregation and Global References, Other issues in inter-procedural program
management Optimizing for memory Hierarchy: Impact on Data of Instruction Cache, Instruction Cache
optimization
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UNIT-VI POLYMORPHIC TYPE & DATAFLOW ANALYSIS 6 Hours
Parametric Polymorphism, Type Inference, representation of polymorphic variables, Resolution of
static overloading, Intermediate representation of flow analysis , various dataflow analysis, speeding
up dataflow analysis, Alias Analysis, Introduction to cloud, Hybrid compiler, cloud based hybrid
compiler, architecture of hybrid compiler.

Text Books

1. Advanced Compiler Design Implementation By Steven S. Muchnick ISBN1-55860-320-4
Morgan Kaoufmann Publisher

Reference Books

Modern Compiler Implementation in C By Andrew W. Appel, Maia Ginsburg ISBN 0-521-58390

Starting Out With Modern Compiler Design (W/Cd) By David Gaddis, Scott Jone

Modern Compiler Design By Galles Person Publication, ISBN 978-317-0941-2

Compilers: Principles, Techniques and Tools by A. V. Aho, R. Sethi, J. D. Ullman. Addison-

Wesley, 1986.

5. Web-based C++ Compiler Aleksander Malinowski, Bogdan M.Wilamowski Bradley University,
Peoria, IL / University of Wyoming,Laramie, WY.

6. Shuai Zhang Shufen Zhang Xuebin Chen XiuzhenHuo, Cloud Computing Research and

Development Trend, Future Networks, 2010. ICFN '10. Second International Conference.

P