
Two Year M.Sc. Degree Course in Computer Science 

M.Sc. Computer Science 

(Credit and Semester based Syllabus for affiliated colleges to be 

implemented from Academic Year 201314) 

 

ProgramOutcomes 

 Title of the Course: 

M.Sc. (Computer Science) 
 

Objective: 

Following will be the Program Outcomes: 

PO1: This syllabus is the extension of the existing syllabus which is currently 

being taught to M.Sc. (Computer Science) of University of Pune for the last few 

years, but modified to be placed within the credit based system to be implemented 

from the academic year 20132014. However, there are few changes incorporated in 

the existing syllabus. 

PO2: It is believed that the proposed changes as part of the credit based system 

will bring a qualitative change in the way M.Sc. (Computer Science) is taught, 

which will offer a more enriched learning experience. It aims to provide 

technology oriented students with the knowledge and ability to develop creative 

solutions, and better understand the effects of future developments of computer 

systems and technology on people and society. 

PO3: The syllabus is about developing skills to learn new technology, grasping the 

concepts and issues behind its use and the use of computers. 

PO4: A graduate with a Master's degree in Computer science has knowledge of a 

selection of specialized models and methods developed within computer science, 

including some from the research frontier of the field, as well as knowledge of 

computer science models and methods aimed at applications in other subjects and 

disciplines. 

PO5: The graduate has expert knowledge, based on the highest international level 

of research within the field of computer science, of a selected area of study. 



PO6: The graduate has the competence to independently describe, analyze, and 

solve advanced problems in computer science using the acquired models. The 

graduate has the competence to analyze advantages and drawbacks of different 

computer science methods, also within professionally and academically complex 

areas, as well as the competence to develop new variants of the acquired methods, 

if required by the problem at hand. 

PO7: Analysis for large-scale informatics projects. Identifying tasks that qualify 

for automation, understanding underlying business processes, determining the 

corresponding consumer needs. This requires the necessary knowledge for fluent 

communication with people working in other disciplines. 

PO8: Design of large scale informatics systems. Abstraction and decomposition of 

the specific problem to arrive at a feasible solution.Identifying components that 

could contribute to a solution (e.g. software library, type of network, kind of 

database).Documenting the chosen solutions on different levels of abstraction. 

PO9: Restructuring existing informatics systems. Identifying problematic 

components, selecting solution strategies, implementing the necessary adjustments 

without compromising the existing system’s functioning. 

PO10: Selecting techniques, methods, languages, architectures, taking into account 

their inherent limitations and the fact that information on concrete solutions is 

usually commercially colored. Making strategic decisions in this respect: e.g. how 

do we protect our network? What type of database? What role for formal 

specifications? Scientific motivation of the decisions that have been made. 

 

Program Specific Outcomes:  

M.Sc in Computer Science is a post-graduation course of 2 years duration having 4 

semesters. The course teaches the students about the higher level concepts in the 

domain of Computer Science theory. 

Course outcomes: 

Following will be the Course Outcomes: 

Course Name:- Principles of Programming Languages 

                               Course Code:-101 



 

Objectives: 

� To allow Informed Design Decisions 

 

Gives insight when debugging 

CO 1: Permits effective use of compilers/linkers interpreters and language oriented 

tools. 

a. Helps to understand how language features work. 

CO 2 Learn features, emulate missing features. 

b. Develop a greater understanding of the issues involved in 

programming language design and implementation 

CO 3: Develop an indepth understanding of functional, logic, and object 

oriented programming paradigms 

CO 4: Implement several programs in languages other than the one emphasized 

in the core curriculum (Java/C++) 

CO 5: Understand design/implementation issues involved with variable 

allocation and binding, control flow, types, subroutines, parameter passing 

CO 6: Develop thorough understanding of the compilation process 

CO 7: To introduce several different paradigms of programming 

CO 8: To gain experience with these paradigms by using example programming 

languages 

CO 9: To understand concepts of syntax, translation, abstraction, and 

implementation 

CO 10 :This course will prepare you to think about programming languages 

analytically: 

o  Separate syntax from semantics 

o  Compare programming language designs 

o  Learn new languages more quickly 

o  Use standard vocabulary when discussing languages 

o  Understand basic language implementation techniques 

CO 11: This course focuses on both: 

o  Theory is covered by the textbook readings, lectures, and on the tests 

o  Implementation is covered by the homework assignments 

� Course Name -: Advanced Networking 

                           Course Code -: 102   

Objectives 

 

after successfully completing this course, students will be able to - 



CO 1: To uncover and understand the current directions of computer networks 

CO 2: To expose students to understand and to encourage a performance 

perspective towards analysis of computer and communications networks.  

CO 3: To “fill-in” gaps in students’ networking knowledge. 

CO4 :Understand and implement appropriate technologies to secure a network. 

CO 5:  Implement VPN, Implement IPS, Content & Endpoint Security 

     CO 6: Create a secure routing and switching network by implementing firewall 

technologies.  

 

� Course Name -: Distributed Database Concepts 

                           Course Code -: 103 

Objectives: 

after successfully completing this course, students will be able to - 

CO 1: Main objective is to understand the principles and foundations of distributed 

databases. This course addresses architecture, design issues, integrity control, 

query processing and optimization, transactions, and concurrency control & 

distributed transaction reliability. 

 

 

 

� Course Name -: Design and Analysis of Algorithms 

                           Course Code -: 104 

 

Objectives: 

after successfully completing this course, students will be able to - 

This course will prepare students in 

CO 1: Basic Algorithm Analysis techniques and understand the use o 

asymptotic notation 

CO 2: Understand different design strategies 

CO 3: Understand the use of data structures in improving algorithm 

performance 

CO 4: Understand classical problem and solutions 

CO 5: Learn a variety of useful algorithms 



CO 6: Understand classification o problems 

 

 

 

� Course Name:Network Programming 

                Course Code -:105 
Objectives: 

after successfully completing this course, students will be able to - 

At the end of the course, the students will be able to: 

CO 1: Build an understanding of the fundamental concepts of computer 

networking. 

CO 2: Familiarize the student with the basic taxonomy and terminology of the 

computer networking area. Introduce the student to advanced networking 

concepts, preparing the student for entry Advanced courses in computer 

networking.  

CO 3: Allow the student to gain expertise in some specific areas of networking 

such as the design and maintenance of individual networks. 

To introduce students to programming fundamentals and TCP/IP socket 

programming. This is an entry level unit of study which provides a suitable basis 

for later networking units that require Java-based skills. 

CO 4: understand fundamental program structures 

CO 5 :understand the concepts of system analysis  

     CO 6:explain fundamental object-oriented concepts  

CO 7: write small programs in Java that use TCP/IP sockets 

CO 8: design, write and debug small programs in Java with text input/output 

CO 9:  write small programs in Java that use simple GUI   

 

 

� Course Name:Digital Image Processing 

Course Code -:201 
 

Objectives: 

after successfully completing this course, students will be able to - 

Digital Image Processing Course Objectives:  

CO 1: To learn the fundamental concepts of Digital Image Processing.  

CO 2: To study basic image processing operations.  

CO 3: To understand image analysis algorithms.  



CO 4: To expose students to current applications in the field of digital image 

processing 

CO 5: Give the students a general understanding of the fundamentals of digital 

image processing. 

CO 6: Introduce the student to analytical tools which are currently used in 

digital image processing as applied to image information for human viewing. 

CO 7: Develop the students ability to apply these tools in the laboratory in 

image restoration, enhancement and compression 

 

 

� Course Name:Advanced Operating Systems 

Course Code -:202 
 

Objectives: 

after successfully completing this course, students will be able to - 

 

This course teaches Advanced Operating Systems Concepts using Unix/Linux and 

Windows as representative examples. This course strikes a delicate balance 

between theory and practical applications. In fact, most Units start with the theory 

and then switches focus on how the concepts are implemented in a C program. 

This course describes the programming interface to the Unix/Linux system - the 

system call interface. It is intended for anyone writing C programs that run under 

Unix/Linux. Finally, it concludes with an overview of Windows Threads 

Management. This course provides an understanding of the functions of Operating 

Systems. It also provides provide an insight into functional modules of Operating 

Systems. It discusses the concepts underlying in the design and implementation of 

Operating Systems. 

 

 

 

� Course Name:Data Mining and Data Warehousing 

Course Code -:203 

 

Objectives: 

after successfully completing this course, students will be able to - 

Students will be enabled to understand and implement classical models and 

algorithms in data warehousing and data mining. They will learn how to analyze 

the data, identify the problems, and choose the relevant models and algorithms to 



apply. They will further be able to assess the strengths and weaknesses of various 

methods and algorithms and to analyze their behavior. 

CO 1: To introduce the basic concepts of Data Warehouse and Data Mining 

techniques. 

CO 2: Examine the types of the data to be mined and apply pre-processing 

methods on raw data. 

     CO 3: Discover interesting patterns, analyze supervised and unsupervised 

models and estimate the accuracy of the algorithms. 

 

 

� Course Name: Project 

Course Code -:204 

 

Objectives: 

after successfully completing this course, students will be able to - 

 

 

CO 1: The Project can be platform, Language and technology independent.  

CO 2: To study different technologies. 

CO 3: Apply software development methods to design and develop software for 

problem solving. 

CO 4: To develop and enhance technical skills. 

 

� Course Name:Elective Course: Programming with DOT NET 

Course Code -:205 

 

Objectives: 

after successfully completing this course, students will be able to - 

 

Objectives: 

CO 1: To understand the DOTNET framework, C# language features and Web 

development using ASP.NET. 

 

 

� Course Name:Elective Course:Artificial Intelligence    Course 

Code -:206 

 



Prerequisites – 

1) Concepts of Data structures and Design and Analysis of algorithms 

Objectives- 

after successfully completing this course, students will be able to - 

CO 1: To understand and gain the knowledge of the subject 

 

 

� Course Name:Software Metrics & Project Management 

Course Code -:301 

 

Objectives 

after successfully completing this course, students will be able to - 

     CO 1: Software Metrics and Project Management covers skills that are required 

to ensure successful medium and large scale software projects. 

CO 2: It examines Requirements Elicitation, Project Management, Verification and 

Validation and Management of Large Software Engineering Projects. 

CO 3: Student learn to select and apply project management techniques for 

process modeling, planning, estimation, process metrics and risk management; 

perform software verification and validation using inspections, design and 

execution of system test cases. 

 

 

 

� Course Name:Mobile Computing 

                  Course Code:-302 

Objectives 

after successfully completing this course, students will be able to - 

CO 1: To familiarize the students with the buzz words and technology of mobile 

communication 

CO 2: Understand the GSM architecture 

CO 3: Understand the issues relating to Wireless applications 

 

 

� Course Name:Soft Computing 
                  Course Code:-303 

Objectives 

after successfully completing this course, students will be able to - 



To understand the concepts of how an intelligent system work and its brief 

development process. 

Description 

Intelligent systems can function as intelligent assistants, augmenting or 

supplementing human expertise while increasing productivity. This course exposes 

learners to Neural Network, Fuzzy Logic and Genetic Algorithms, which are the 

major building blocks of Intelligent Systems. 

 

 

� Course Name:Project 
Course Code:-304 

Objectives 

after successfully completing this course, students will be able to - 

 

CO 1: The Project can be platform, Language and technology independent.  

CO 2: To study different technologies. 

CO 3: Apply software development methods to design and develop software for 

problem solving. 

CO 4: To develop and enhance technical skills. 

 

 

 

 

 

� Course Name:Web Services 
Course Code:-305 

 

Objectives 

after successfully completing this course, students will be able to - 

 

CO 1: To Understand Web Services and implementation model for SOA 

CO 2: To Understand the SOA, its Principles and Benefits 

CO 3: Understanding cloud computing as a web service 

CO 4: Discuss the concept of virtualization and data in cloud. 

 

 

� Course Name:  Database and System Administrator 

Course Code:-306 



 

Objectives 

after successfully completing this course, students will be able to - 

 

 

CO 1: This curriculum offers you the opportunity to acquire a combination of 

both Operating Systems & Database Administration skills. 

CO 2: SDBA program gives you ideal opportunity to practice what you have 

learned through real life case studies. 

 

 

� Course Name:  Functional Programming 
Course Code:-307 

 

Objectives 

after successfully completing this course, students will be able to - 

 

CO 1: Understand what functional programming is, what different variants are 

there and have some grasp of their history; 

CO 2: Explain the semantics of different functional languages using precise 

formal specifications; 

CO 3: Know how to implement functional languages and what optimizations 

are important; 

CO 4: Be able to state and critique what it means for an implementation of a 

functional programming language to be correct; 

CO 5:Be able to (in principle) formally prove correctness of their 

implementations, including their compilers and garbage collectors 

 

� Course Name: Business Intelligence 
Course Code:-308 

 

Objectives 

after successfully completing this course, students will be able to - 

 

CO 1: Understand the role of BI in enterprise performance management and 

decision support. 

CO 2: Understand the applications of data mining and intelligent systems in 

managerial work. 



CO 3: Understand data warehousing and online analytical processing (OLAP) 

concepts, including dimensional modeling, star and snowflake schemas, 

attribute hierarchies, metrics, and cubes. 

CO 4: Learn data analysis and reporting using available BI software. 

 

 

� Course Name: Full Time Industrial Training/ Industrial 

Project 

 

Course Code:-401 

 

Objectives 

after successfully completing this course, students will be able to - 

 

The fundamental objective of Industrial Training is to prepare students for future 

employment in their chosen discipline. Industrial Training enhances the academic 

material studied at college by allowing students to practice what they have learned 

and to develop key professional attributes. Industrial training should provide an 

opportunity for students to:  

CO 1: Experience the discipline of working in an industrial organization. 

CO 2: Develop understanding of the functioning and organization of a software 

developing industries. 

CO 3: Interact with other professional and non-professional groups  

CO 4: Apply software development methods to design and develop software for 

problem solving. 

CO 5: Develop technical, interpersonal and communication skills, both oral and 

written 

 

� Course Name: Parallel Computing 

 Course Code:-402 

 

Objectives 

after successfully completing this course, students will be able to - 

CO 1: Learning basic models of parallel machines and tools 

CO 2: How to parallelize programs and how to use basic tools like MPI and 

POSIX threads. 

 

� Course Name: Embedded System 



Course Code:-403 

 

Objectives 

after successfully completing this course, students will be able to - 

 

CO 1: Understand and design embedded systems and real-time systems 

CO 2: For real-time systems: 

CO 3:Identify the unique characteristics of real-time systems 

CO 4: Explain the general structure of a real-time system 

CO 5:Define the unique design problems and challenges of real-time systems 

CO 6: Apply real-time systems design techniques to various software programs. 

CO 7: For embedded systems, it will enable you to : 

CO 8: Understand the basics of an embedded system 

CO 9: Program an embedded system 

CO 10 Design, implement and test an embedded system. 

 

� Course Name: Software Quality Assurance 
Course Code:-404 

 

Objectives 

after successfully completing this course, students will be able to - 

 

 

Objectives 

• To enable student to learn Software Quality Assurance good practices with the 

help of various techniques, Strategies and tools 

 

 

� Course Name: Modeling and Simulation 

 Course Code:-405 

 

Objectives 

after successfully completing this course, students will be able to - 

 

CO 1: The purpose of this course is to provide students with an opportunity to 

develop skills in modeling and simulating a variety of problems. 



CO 2: After learning the simulation techniques, the students are expected to be 

able to solve real world problems which cannot be solved strictly by 

mathematical approaches. 

 

 

 


