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SYLLABUS
	Unit – I
	Operating Systems Overview and Process Management 

Introduction-What operating system do, Operating system structure (uni-programmed and multi programmed), Operating system operations, Operating system services, System calls, Types of System calls, Operating system structure.

Process Management- Process concepts, Process scheduling, Operations on processes, Inter process communication.

	Unit – II
	Process Scheduling and Synchronization 

Multithreaded programming: Overview, Multithreading models.

Process Scheduling – Basic concepts, Scheduling criteria, Scheduling algorithms, Thread scheduling.

Process coordination: Synchronization – Background, The critical section problem, Peterson’s solution, Synchronization hardware, Semaphore, Classical problems of synchronization, Monitors. 

	Unit – III
	Deadlocks

System model, Deadlock characterization, Methods for handling deadlocks, Deadlock prevention, Detection and avoidance, Recovery from deadlock. 

	Unit – IV
	Memory Management 

Swapping, Contiguous memory allocation, Paging, Segmentation. Virtual memory management - Demand paging, copy-on-write, page-replacement, Thrashing. 



	Unit – V
	File system, system protection and security

Storage management – File concept, Access methods, Directory and disk structure, File-system mounting.

System protection-  Goals of protection, principles of protection, Domain of protection, Access matrix.

System Security – Security problem, Program threats, System and Network threats.



TEXT BOOKS & OTHER REFERENCES 

	Text Books

	1.
	Abraham Silberchatz, Peter B. Galvin, Greg Gagne, Operating System Concepts, 9th  edition ,John Wiley, 2016.

	Suggested / Reference Books

	1.
	D.M. Dharmdhere, Operating Systems – A Concept based Approach, 2nd Edition. TMH, 2007.



	2.
	Andrew S Tanenbaum, Modern Operating Systems, 3rd Edition, PHI, 2008.



	3
	Behrouz A. Forouzan,Richard F. Gilberg, Unix and shell programming, cengage Learning 2009. 




	Websites References 

	1. 
	C.Surendar. Introduction to OS. Professor of Computer Science, UNITed States. . 

	2. 
	P. J. K . and U. Berkeley. 20 January). Deadlock/CPU Scheduling. Available:

	3. 
	C. Franklin and D. Coustan. 20 January). Memory Management. Available:

http://computer.howstuffworks.com/operating-system7.htm


Time Table:
 
Room No:114 




                               W.E.F: 16.06.2016  to 08.10.2016
	Class Hour

Time
	1
	2
	3
	4
	12:20 – 1:10
LUNCH BREAK
	5
	6
	7

	
	9:00 -09:50
	09.50 –10:40
	10:40 –11:30
	11:30 – 12: 20
	
	1:10 – 2:00
	2:00 – 2:50
	2:50 – 3:40

	MON
	
	
	III CSE D 
	
	
	
	
	

	TUE
	
	
	
	
	
	III CSE D

	WED
	
	
	III CSE D
	
	
	
	
	

	THU
	III CSE D
	
	
	III CSE D LAB

	FRI
	
	III CSE D (T)
	
	
	
	
	
	

	SAT
	
	
	
	
	
	 
	
	


Programme Educational Objectives (PEO’s)

1. The graduates are employable as software professionals in reputed industries.

2. The graduates analyze problems by applying the principles of computer science, mathematics and scientific investigation to design and implement industry accepted solutions using latest technologies.

3. The graduates work productively in supportive and leadership roles on multidisciplinary teams with effective communication and team work skills with high regard to legal and ethical responsibilities.

4. The graduates embrace lifelong learning to meet ever changing developments in Computer Science and Engineering
Programme Specific Outcomes (PSOs)

1. Professional Skill: The ability to understand, analyze and develop software solutions.

2. Problem-Solving Skills: The ability to apply standard principles, practices and strategies for software development.

3. Successful Career: The ability to become Employee, Entrepreneur and/or Life Long Learner in the domain of Computer Science.
Programme Outcomes (PO’s)

1. Engineering    knowledge:    Apply   the   knowledge   of mathematics, science, engineering fundamentals, and an engineering specialization for the solution of complex engineering problems.

2. Problem  analysis:  Identify,  formulate,  research  literature,  and   analyze   complex  engineering problems reaching substantiated conclusions  using  first  principles  of mathematics, natural sciences,  and  engineering sciences.

3. Design/development  of   solutions:   Design   solutions  for   complex   engineering  problems   and    design   system components or   processes    that    meet    the    specified  needs  with  appropriate consideration  for   public  health   and  safety, and cultural,  societal, and environmental considerations.

4. Conduct investigations of   complex   problems:   Use research-based knowledge and    research    methods including   design    of   experiments,   analysis   and   interpretation of   data,   and   synthesis   of   t h e    information   to   provide   valid   conclusions.

5. Modern tool usage:   Create,    select,   and   apply   appropriate   techniques,   resources,   and   modern   engineering   and   IT   tools, including   prediction and modeling to   complex   engineering activities,   with   an   understanding of the limitations.

6. The   engineer    and    society:   Apply reasoning    informed    by    the    contextual    knowledge to  assess  societal,  health,  safety, legal, and  cultural  issues  and  the  consequent responsibilities relevant to the professional engineering practice.

7. Environment   and   sustainability:   Understand   the   impact   of   the professional   engineering    solutions     in    societal    and environmental contexts,    and demonstrate the   knowledge of, and need for sustainable development.

8. Ethics:   Apply   ethical   principles   and   commit   to   professional   ethics   and   responsibilities and norms of the engineering practice.

9. Individual  and  team  work:  Function   effectively  as  an  individual,  and   as  a  member or leader  in diverse teams, and  in multidisciplinary  settings.

10. Communication:  Communicate  effectively  on   complex  engineering activities with  the  engineering community and  with  the   society  at  large,  such  as,  being    able    to    comprehend and    write    effective    reports    and    design documentation, make   effective   presentations, and   give   and   receive   clear   instructions.

11. Project management   and      finance:      Demonstrate knowledge and understanding of  the   engineering  and  management  principles  and   apply  these  to  one’s  own  work,  as  a  member  and  leader  in  a  team,  to  manage projects  and  in  multidisciplinary  environments.

12. Life-long  learning:  Recognize  the  need  for,  and  have  the  preparation and ability to  engage in independent and  life-long  learning   in  the   broadest  context  of technological change.

Course Outcomes:

            Student will be able to
CO1: Summarize operating system and process management concepts

CO2: Apply process scheduling and synchronization related issues.

CO3: Understand Deadlock prevention, avoidance, detection, recovery mechanisms.

CO4: Analyze effectively memory management concepts

CO5: Illustrate various protection and security measures.

     MAPPING OF COURSE OUTCOMES WITH PO’s & PEO’s
	Course

Outcomes
	PO’s
	PEO’s

	CO1
	1,2,4,5,11
	1,2,4

	CO2
	1,2,3,4,5
	1,2,4

	CO3
	1,2,3,4,5,6,8,12
	1,2,3,4

	CO4
	1,2,3,4,5
	1,2,4

	CO5
	1,2,3,4,5,6
	1,3,4


Articulation matrix of Course outcomes with PO’s
	
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	2
	2
	
	2
	3
	
	
	
	
	
	2
	

	CO 2
	2
	2
	3
	3
	3
	
	
	
	
	
	
	

	CO 3
	2
	3
	3
	3
	3
	
	
	
	
	
	
	1

	CO 4
	2
	3
	3
	2
	3
	
	
	
	
	
	
	

	CO 5
	1
	1
	1
	2
	2
	2
	
	
	
	
	
	


Mapping of Course outcomes with PSO’s
	
	PSO1
	PSO2
	PSO3

	CO1
	3
	2
	2

	CO2
	3
	3
	2

	CO3
	3
	2
	2

	CO4
	3
	3
	2

	CO5
	2
	3
	2


COURSE SCHEDULE
Distribution of Hours Unit – Wise
	Unit
	Topic
	Chapters
	Total No. of Hours

	
	
	Book1
	

	I
	Operating Systems Overview and Process Management 


	Ch1.Ch2,Ch3
	10

	II
	Process Scheduling and Synchronization
	Ch4,Ch5,Ch6
	12

	III
	Deadlocks
	Ch7
	08

	IV
	Memory Management
	Ch8,Ch9
	08

	V
	File system, system protection and security
	Ch10, Ch14, Ch15
	09

	Contact classes for Syllabus coverage
	47

	Tutorial Classes : 1 per week     

Assignment Tests : 02 (Before Mid 1 & Mid 2 Examinations
	


	Number of Hours / lectures available in this Semester / Year 
	64


The number of topic in every unit is not the same – because of the variation, all the units have an unequal distribution of hours.
Lecture Plan
	S.No.
	Topic
	Expected Date of Completion
	Actual Date of Completion
	Teaching Learning Process

	Unit –I
	

	1
	Introduction: Overview of computer operating systems
	18/06/16
	
	

	2
	Operating system structure (uni-programmed and multi programmed)
	20/06/16
	
	

	3
	Operating system operations
	21/06/16
	
	

	4
	Operating system services
	22/06/16
	
	

	5
	System calls
	25/06/16
	
	

	6
	Types of System calls
	27/06/16
	
	

	7
	Operating system structure.
	28/06/16
	
	

	8
	Modules approach
	04/07/16 
	
	

	9
	Process management and IPC
	05/07/16
	
	

	10
	Revision
	05/07/16
	
	

	Unit-II

	1
	Multithreaded programming over view
	07/07/16
	
	

	2
	Multithreading models.
	11/0716
	
	

	3
	Process Scheduling – Basic concepts
	15/07/16
	
	

	4
	Scheduling algorithms
	18/07/16
	
	

	5
	Thread scheduling
	19/07/16
	
	

	6
	Process coordination: Synchronization, Background
	22/07/16
	
	

	7
	The critical section problem
	25/07/16
	
	

	8
	Peterson’s solution,  Synchronization hardware
	29/07/16
	
	

	9
	Semaphore
	01/08/16
	
	

	10
	Classical problems of synchronization,  Monitors
	02/08/16
	
	Video on Dining Philosophers Problem (L3)


	11
	Revision
	02/08/16
	
	

	12
	Assignment Test
	03/08/16
	
	

	Unit III

	1
	 System model
	04/08/16
	
	

	2
	Deadlock characterization
	05/08/16
	
	

	3
	Methods for handling dead locks
	08/08/16
	
	

	4
	Deadlock prevention
	09/08/16
	
	

	5
	Detection and avoidance
	10/08/16
	
	PPT on deadlock  avoidance (L2)

	6
	Recovery from deadlock
	16/08/16
	
	

	7
	Example problem on banker’s algorithm
	19/08/16
	
	

	8
	Revision
	22/08/16
	
	

	Unit IV

	1
	Swapping
	25/08/16
	
	

	2
	Contiguous memory allocation
	29/08/16
	
	

	3
	 Paging
	31/0/16
	
	

	4
	Segmentation
	02/09/16
	
	

	5
	Virtual memory management
	05/09/16
	
	

	6
	Demand paging
	08/09/16
	
	

	7
	page-replacement  Thrashing
	12/09/16
	
	

	8
	Revision
	18/09/16
	
	

	Unit V

	1
	Storage management : File concept  Access methods
	21/09/16
	
	

	2
	Directory and disk structure  File-system mounting
	26/09/16
	
	

	3
	System protection-  Goals of protection
	28/09/16
	
	

	4
	principles of protection Domain of protection
	30/09/16
	
	

	5
	Access matrix.
	03/10/16
	
	

	6
	System Security – Security problem
	03/10/16
	
	

	7
	Program threats  System and Network threats
	04/10/16
	
	PPT on security attacks and threats (L3)

	8
	Revision
	04/10/16
	
	

	9
	Assignment test
	05/10/16
	
	

	                                                           Total No of classes: 47
	


Date of Unit completion & Remarks

	Unit – I

	Date: 


	Remarks:



	Unit – II

	Date: 


	Remarks


	Unit – III

	Date: 


	Remarks:


	Unit – IV

	Date: 


	Remarks:


	Unit – V

	Date: 


	Remarks:



Unit Wise Assignments (With different Levels of thinking (Blooms Taxonomy))

Note: For every question please mention the level of Blooms taxonomy
	Unit – 1

	1.
	Define OS and explain about functions of OS briefly (Level 2, CO1)

	2.
	Explain about services of the OS (Level 4, CO1)

	3.
	Explain the structure of the operating system (Level 4, CO1)

	4.
	Explain types of system calls in detail. (Level 2, CO1)

	5
	Define a process and thread and explain states of a process. (Level 1, CO1)

	6
	Explain the operations on processes. (Level 4, CO1)


	Unit – 2

	1.
	Explain the concept of process synchronization(Level 2, CO2)

	2.
	Show how to implement the wait() and signal() semaphore operations in multiprocessor environments using the TestAndSet() instruction. The solution should exhibit minimal busy waiting. (Level 5, CO2)

	3.
	The Sleeping- Barber Problem. A barbershop consists of a waiting room with n chairs and a barber room with one barber chair. If there are no customers to be served, the barber goes to sleep. If customer enters the barbershop and all chairs are occupied, then the customer leaves the shop. If the barber is busy but chairs are available, then the customer sits in one shop of the free chairs. If the barber is asleep, the customer wakes up the barber. Write a Program to Coordinate the barber and the customers. (Level 6, CO2)

	4.
	How inter process communication is done using semaphores and monitors? (Level 2, CO2)

	5.
	What are the principles of concurrency and explain the execution of the   Concurrent process with an example. (Level 2, CO2)

	6
	Is it possible for a process to have two working sets, one representing data and another representing code? Explain. (Level 3, CO2)

	Unit – 3

	1.
	What is deadlock? Prove that an unsafe state is not deadlock state. Explain the necessary conditions for the deadlocks.  (Level 5, CO3)

	2.
	Explain methods for handling deadlocks. (Level 2, CO3)

	3.
	List the deadlock prevention techniques. (Level 1, CO3)

	4.


	Explain deadlock detection mechanisms. (Level 2, CO3)

	5.
	Explain deadlock recovery mechanisms (Level 4, CO3)

	Unit – 4

	1.
	Consider a file system where a file can be deleted and its disk space reclaimed while links file still exist. What problems may occur if a new file is created in the same storage area or with the same absolute path name? How can these problems be avoided? (Level 4, CO4)

	2.
	Explain various page replacement algorithms. (Level 2, CO4)

	3.
	Define Demand paging and thrashing(Level  1, CO4)

	4.
	What is the cause of thrashing and how does the system detect it. (Level 2, CO4)

	5.
	What is copy-on- write feature and under what circumstances is it beneficial to use this feature. And what hardware support is required to implement this feature. (Level 1, CO4)

	Unit – 5

	1.
	Describe the protection problems that could arise in system? (Level 1, CO5)

	2.
	Explain directory and disk structure. (Level 2, CO5)

	3.
	Explain why logging metadata updates ensures recovery of a file system after a file-system crash. (Level 4, CO5)

	4.
	Compare and Contrast the techniques of caching disk blocks locally, on a client system, and remotely, on a server. (Level 4, CO5)

	5.
	Discuss any two threats to system, program and network. (Level 2, CO5)


Unit Wise Important Questions (With different Levels of thinking (Blooms Taxonomy))
Note: For every question please mention the level of Blooms taxonomy

	Unit – 1

	1.
	1. What is an OS and explain about the components of Operating System. (Level 1, CO1)

	2.
	 a) Explain about Operating System services.

b) Briefly write about system calls. (Level 4, CO1)

	3.
	 a) Write about the process and process states.

b) Explain in detail about process scheduling. (Level 2, CO1)

	4
	a) Explain about process control block (PCB).

b)  Explain about operations on process. (Level 4, CO1)


	Unit – 2

	1
	Discuss about the following:
      a) User level threads.

      (b) Kernel level threads.

     (c) Multithreading. (Level 2, CO2)

	2
	a) Define a thread and write benefits of thread.

b) Differentiate between single threaded and multi threaded process. (Level 4, CO2)

	3
	Explain the role of process control block in OS.

      Differentiate the following

      (1 ). Process Switching vs Context Switching

      (2)  Clock interrupts Vs I/O interrupt. (Level 4, CO2)

	4
	Explain the concept of process synchronization(Level 2, CO2)

	5
	Give short note about the following :

· Critical section problem

· Petersons solution

· Atomic transactions (Level 2, CO2)

	6
	How the synchronization is done using hardware? (Level 5, CO2)

	7
	How inter process communication is done using semaphores and monitors? (Level 5, CO2)

	Unit – 3

	1
	Discuss the characteristics of deadlock(Level 2,CO3)

	2
	Explain the how the deadlock will be prevented? (Level 4,CO3)

	3
	Explain the banker’s algorithm for avoiding deadlock? (Level 4,CO3)

	4
	What is resource allocation graph and how to find the deadlock in that graph(Level 1,CO3)

	Unit – 4

	1.
	(a) Define Memory Management.

  (b) Explain in detail the requirements that memory management needs to satisfy
(Level 2,CO4)

	2.
	( a) Explain in detail about the fetch policy supported by the Operating System

  (b) A computer has a cache main memory and a disk used for virtual memory.
(Level 2,CO4)

	3.
	Explain any two techniques for structuring the page table. Discuss with suitable examples. 

List various page replacement algorithms. (Level 2,CO4)


	4.


	(a) Define Memory Management.

  (b) Explain in detail the requirements that memory management needs to satisfy
(Level 4,CO4)

	5.
	(a) Contrast resident set with working set.

  (b) What are the advantages of an inverted page table? Explain. (Level 4,CO4)


	Unit – 5

	1.
	Describe various file allocation methods. (Level 1,CO5)

	2.
	Write about free space management. (Level 2,CO5

	3
	What is encryption? Explain symmetric and asymmetric encryption algorithm. (Level ,CO5)

	4.
	  Describe different methods of message authentication? (Level 1,CO5)

	5.
	  Explain with an example the implementation of cryptography? (Level 1,CO5)

	6.
	  Explain different methods of user authentication. Also discuss their advantages and disadvantages. (Level 5,CO5)


Case Studies (With different Levels of thinking - Blooms Taxonomy for the academic year 2016-17.
	Case Study 1   (Covering Syllabus Up to Mid-1)  (Content Knowledge)

	Submit a Detailed Case Study Report on how process scheduling, synchronization  is implemented in “Windows, solaris and Linux” (Level 4)



	Case Study 2  (Covering Entire Syllabus) (Content Knowledge)

	Submit a Detailed Case Study Report on How deadlock, memory management & security are implemented in “Widows, linux and solaris (Level 5)
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III B.Tech I Semester Regular Examinations, June/July -2014
OPERATING SYSTEMS



                            (Common to CSE, IT)
Time : 3 hours

Max. Marks: 75


All Questions carry equal marks



                                 *****



1. What are the objectives of an operating system? Explain its functions.  
2. a)  Write the difference between process and thread.
     b) Explain how to create a process in UNIX operating system.
3. a) What is a semaphore? Explain the operations performed on Semaphores
     b)  Explain how semaphores are used to solve Producer/Consumer problem.

Explain the Bankers algorithm for deadlock avoidance with suitable example.

4. Explain briefly about paging scheme with its merits and demerits.

5. Compare preemptive and non preemptive scheduling methods and explain in detail  

     about SJF and SRTF scheduling policies.

6. What are different file accessing methods? Explain various file accessing methods   

    with  their advantages and disadvantages.

7. Define authentication. Why simple password protection  is most common  

    authentication scheme in  use today. Discuss the weakness inherent in the password 

    protection scheme.
            **********************************************************


Tutorial Sheet

	Unit-I   Topics Revised    

	Topic Name
	Date

	
	

	
	

	Unit-II   Topics Revised    

	Topic Name
	Date

	
	

	
	

	Unit-III   Topics Revised    

	Topic Name
	Date

	
	

	
	

	Unit-IV   Topics Revised    

	Topic Name
	Date

	
	

	
	

	
	

	Unit-V  Topics Revised    

	Topic Name
	Date

	
	

	
	


Topics beyond Syllabus

	S. No
	Name of the Topic

	1
	Deadlocks in Windows

	2
	Linux and windows file system characteristics

	3
	Protection and security in Linux


Add-on Programmes (Guest Lecture/Video Lecture/Poster Presentation):

  Poster Presentation:  Each student has to submit a poster on a specific topic in each unit.

 Students submitted posters on the following topics of the operating systems.

1. Operating system structure for windows, Linux.

2.  Deadlock handling in Windows. 

3.  Protection and security in various operating systems.
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Course Assessment Sheet

Batch: 2014-2018
Academic Year/Sem:  2016-17/III BTECH I SEMESTER 
Course Name: OPERATING SYSTEM
Course Number: A54024

Course Attainment = 75% of Direct + 25% of Indirect=

Remarks and suggestions:

 1 - Slight

2 - Moderate

3 – Substantial

Course Coordinator





             
HOD

Tutorial Sheet

	Date:
	Topics Revised

	Date:
	Topics Revised

	Date:
	Topics Revised

	Date:
	Topics Revised

	Date:
	Topics Revised

	Date:
	Topics Revised


TOPICS BEYOND SYLLABUS

	S.No. 
	Topic

	1
	Linux and unix kernel overview

	2
	Real time operating system properties

	3.
	Distributed operating system

	4.
	Web security

	5.
	Linux systems

	6.
	Anti-virus 


ASSESMENT OF LEARNING OBJECTIVES AND OUT COMES: DIRECT 

Blooms Taxonomy:

	LEVEL 1 
	REMEMBERING
	Exhibit memory of previously learned material by recalling facts, terms, basic concepts, and answers

	LEVEL 2 
	UNDERSTANDING
	Demonstrate understanding of facts and ideas by organizing, comparing, translating, interpreting, giving descriptions, and stating main ideas.

	LEVEL 3 
	APPLYING
	Solve problems to new situations by applying acquired knowledge, facts, techniques and rules in a different way

	LEVEL 4 
	ANALYZING
	Examine and break information into parts by identifying motives or causes.  Make inferences and find evidence to support generalizations.

	LEVEL 5 
	EVALUATING
	Present and defend opinions by making judgments about information, validity of ideas, or quality of work based on a set of criteria.

	LEVEL 6 
	CREATING
	Compile information together in a different way by combining elements in a new pattern or proposing alternative solutions.


	S.No.
	Hall Ticket

Number
	I-Internal

Marks
	Assignment

Marks
	Remarks      &

Blooms Taxonomy Assessment  
	II-Internal

Marks
	Assignment

Marks
	Remarks &

Blooms Taxonomy Assessment
	Avg.

Marks

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
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	59
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ASSESMENT OF LEARNING OBJECTIVES AND OUT COMES: INDIRECT 

Blooms Taxonomy:

	LEVEL 1 
	REMEMBERING
	Exhibit memory of previously learned material by recalling facts, terms, basic concepts, and answers

	LEVEL 2 
	UNDERSTANDING
	Demonstrate understanding of facts and ideas by organizing, comparing, translating, interpreting, giving descriptions, and stating main ideas.

	LEVEL 3 
	APPLYING
	Solve problems to new situations by applying acquired knowledge, facts, techniques and rules in a different way

	LEVEL 4 
	ANALYZING
	Examine and break information into parts by identifying motives or causes.  Make inferences and find evidence to support generalizations.

	LEVEL 5 
	EVALUATING
	Present and defend opinions by making judgments about information, validity of ideas, or quality of work based on a set of criteria.

	LEVEL 6 
	CREATING
	Compile information together in a different way by combining elements in a new pattern or proposing alternative solutions.


	CSP Rubric



	S.N0
	Criteria
	LEVEL           ( Level : 3-Excellent        Level :2-Good           Level : 1-Poor

	1
	Oral Communication
	3
	Student speaks in phase with the given topic confidently using Audio-Visual aids. Vocabulary is good

	
	
	2
	Student speaking without proper planning, fair usage of Audio-Visual aids. Vocabulary is not good

	
	
	1
	Student speaks vaguely not in phase with the given topic. No synchronization among the talk and Visual Aids

	2
	Writing Skills
	3
	Proper structuring of the document with relevant subtitles, readability of document is high with correct use of grammar. Work is genuine and not published anywhere else

	
	
	2
	Information is gathered without continuity of topic, sentences were not framed properly. Few topics are copied from other documents

	
	
	1
	Information gathered was not relevant to the given task, vague collection of sentences. Content is copied from other documents

	3
	Social and Ethical Awareness 
	3
	Student identifies most potential ethical or societal issues and tries to provide solutions for them discussing with peers

	
	
	2
	Student identifies the societal and ethical issues but fails to provide any solutions discussing with peers

	
	
	1
	Student makes no attempt in identifying the societal and ethical issues

	4
	Content Knowledge
	3
	Student uses appropriate  methods, techniques to model and solve the problem accurately

	
	
	2
	Student tries to model the problem but fails to solve the problem

	
	
	1
	Student fails to model the problem and also fails to solve the problem

	5
	Student Participation
	3
	Listens carefully to the class and tries to answer questions confidently

	
	
	2
	Listens carefully to the lecture but doesn’t attempt to answer the questions

	
	
	1
	Student neither listens to the class nor attempts to answer the questions

	6
	Technical and analytical  Skills
	3
	The program structure is well organized with appropriate use of technologies and methodology. Code is easy to read and well documented. Student is able to implement the algorithm producing accurate results

	
	
	2
	Program structure is well organized with appropriate use of technologies and methodology. Code is quite difficult to read and not properly documented. Student is able to implement the algorithm providing accurate results.

	
	
	1
	Program structure is not well organized with mistakes in usage of appropriate technologies and methodology. Code is difficult to read and student is not able to execute the program

	7
	Practical Knowledge
	3
	Independently able to write programs to strengthen the concepts covered in  theory

	
	
	2
	Independently able to write programs but not able to strengthen the concepts learned in theory

	
	
	1
	Not able to write programs and  not able to strengthen the concepts learned in theory



	8
	Understanding of Engineering core
	3
	Student uses appropriate  methods, techniques to model and solve the problem accurately in the context of multidisciplinary projects 

	
	
	2
	Student tries to model the problem but fails to solve the problem  in the context of multidisciplinary projects

	
	
	1
	Student fails to model the problem and also fails to solve the problem in the context

 of multidisciplinary projects
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