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Course Code


:
MCS-041

Course Title


:
Operating System

Assignment Number

:
MCA(4)/041/Assign/2010-11
Maximum Marks

:
100


Weightage


:
25%

Last Date of Submission
:
15th October, 2010 (for July, 2010 session)






15th April, 2011 (for January, 2011 session)

This assignment has six questions, which carries 80 marks. Answer all questions.  Rest 20 marks are for viva voce.  You may use illustrations and diagrams to enhance the explanations.  Please go through the guidelines regarding assignments given in the Programme Guide for the format of presentation.
Question 1:

(a) Assume you have the following jobs to execute with one processor

Process


Burst Time

Arrival Time

   P1
                               75
                               0

   P2


     40


       10

   P3


     25                                     10

   P4
                               20                                     80

   P5


     45                                     85


Support a system uses RR scheduling with a quantum of 15.

a)   Create a Gantt chart illustrating the execution of these processes.

b) What is turn around time for process P3.

c)   What is the average wait time for the processes? 









                 (9 Marks)
(b)        Consider a swapping system in which memory consists of the following hole size in memory order: 10K, 4K, 20K, 18K, 7K, 9K, 12K and 15K.which hole is taken for successive segment requests of 

i) 12K

 
ii) 10K


iii) 9K

for first fit, best fit and worst fit.








                 (6 Marks)

Question 2:   Write a semaphore based solution to Dining Philosopher problem and explain all the assumptions and the algorithm.

       









      (10 Marks)
Question 3:

(a)    Discuss how fragmentations manifest itself in each of the following types of virtual storage system.

i) Segmentation
ii) Paging
iii) Combined segmentation and paging                                   







      








      



        (9 Marks)
(b)
Compare direct file with indexed sequential file organization.




  (6 marks)

                                                                                                                             

Question 4:  What are the necessary and sufficient conditions for a deadlock to occur? Explain Banker’s algorithm for deadlock detection with an example. Also suggest 2 mechanisms of recovery from a deadlock.

       (10 Marks) 
Question 5:
a) Explain take-grant model for operating system security with an example. Also explain the mechanisms of security in WIN 2000 operating system? 



     







       (10 Marks)

b)   Explain Bell and La-Padula Model for security and protection. Why is security a critical issue in a distributed OS environment? 

   (10 Marks)

Question 6: Write and explain an algorithm used for ordering of events in a distributed environment. Implement the algorithm with an example and explain? 
                       








       (10 Marks)
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This assignment has five questions, which carries 80 marks. Answer all questions.  Rest 20 marks are for viva voce.  You may use illustrations and diagrams to enhance the explanations.  Please go through the guidelines regarding assignments given in the Programme Guide for the format of presentation.  Answer each part of the question should be confined to about 300 words. 

Question 1:

a)  Explain the hidden and exposed station problems? How does 802.11resolve this problem?




(10 Marks)

b) Derive throughput of Aloha and slotted Aloha protocols?


(10 Marks)

Question 2:

a) 
Explain the operation of leaky and token bucket algorithms? 














       (10 Marks)
b)
What is count to infinity problem? Explain through an example.












        (5 Marks)

c)
How does link state routing protocol work? Explain.






        





        (5 Marks)

Question 3:

(i)
What is a subnet? How do you implement subnetting? How is supernetting different from subnetting? Explain this with an example? 

                       








       (10 Marks)

Question 4:

(i) What types of segments are exchanged between a client process and the server process in order to establish 3-way handshake? Explain with the help of a given example? How is the connection released in 3-way handshake?
                                   







      








       (10 Marks)

(ii) How does TCP manage flow control problem? Explain through an example



                                                                                                                             (10 Marks)

Question 5: Give a general outline and details of one iteration of DES? What are the advantages of triple DES?


















       

       (10 Marks)
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This assignment has four questions, which carries 80 marks. Answer all the questions. Rest 20 marks are for viva voce.  You may use illustrations and diagrams to enhance explanations.  Please go through the guidelines regarding assignments given in the Programme Guide for the format of presentation.  Answer to each part of the question should be confined to about 300 words. 

Question 1:

The material distribution division of a University like IGNOU maintains the inventory of its printed material stock. The printed material may be of two forms − (1) material that is applicable for a specific time period such as the News Letters, Assignments, Programme Guides, Prospectus etc. and (2) printed course material shelf life of which may be of few years subject to a maximum of 5 years. The materials are despatched to the students based on the student’s enrolment to various subjects. Programme guide is sent to the students only once and assignments are sent for those subjects that have been opted by the students. A student may enrol only in one programme at a time. 

(a) 
Draw the EER diagram for the University warehouse showing all related entities,    relationship, aggregation, generalisation and specialisation.

         (5 Marks) 

(b) Create the normalised tables till 5 NF, highlighting all the different types of    dependencies including Multi-Valued and Join dependencies (if your design does not have any such dependency, then you must explain the MVD and JD with the help of an example situation related to any University Warehouse).                                 (5 Marks)
(c) Draw the class diagram for the warehouse of the University and relate it to database     design as done in part (b).




                      (5 Marks)
(d)            Create an embedded SQL query to find out the list of all the publications of the University under various heads like Newsletter, Assignment, Programme Guide, Course material subjects etc.





         (2 Marks)

(e) List the contents of the catalogue considering that the system has been developed using a commercial database management system?                                                   (3 Marks)

Question 2 

(a) Consider the following relations:                                                   
(6 Marks)


Supplier (su_id, su_name, su_address, su_status)



Part (pa_ id, pa_name, pa_reorderlevel, pa_stock)



Supplyofpart (su_id, pa_id, dateofsupply, quantityofsupply, su_price)

You may assuming that su_status is either “Preferred” or NULL.

Write the SQL command(s) to find the total number of each part supplied by the each of the preferred supplier. 

Now, assume that there are 200 supplier records, 500 part records and 100000 Supplyofpart records. Also assume that in a block of data 5 supplier records or 10 part records or 20 supplyofpart records can be accommodated. Find the minimum cost for the query given above if Block Nested- Loop join is performed. Also find the query evaluation plan for the given query. Make and state assumptions, if any.

(b) Consider the following concurrent transactions in a Banking situation:

· Updating the account balance of an account due to a withdrawal

· Updating the account balance of an account due to a deposit

· Updating all the account balances with the amount of bank interests/charges etc.

· Reading of account balance of a person and making the statement for it.

Which of the protocols (locking or timestamp based) will be preferred by you for this system? Justify your answer. Explain the protocol that has been selected by you. Also suggest a logging scheme for these transactions.

(5 Marks)

(c) Consider the relations given in part (a) of this question. Design two user views – Supplier and the System Manager. The Supplier is allowed to view the data that only pertains to its supplies. The System Manager can read all the data and change information about the suppliers and parts. Design the suitable access control and use SQL to grant the desired access rights to the users. Make suitable assumptions, if any. 


                                




(3 Marks)

(d) Assume that the transactions as given in part (b) of this question are part of the banking database that has been implemented as a distributed database. Explain how will the system commit a transaction? Also explain the process of detection of deadlock for such a system. Make and state suitable assumptions about the data distribution. 
    

              






(6 Marks)

Question 3:

(a)   A University like IGNOU maintains a list of student project guides and the students working under them for the projects of MCA programmes. The guide has a basic qualification and work experience. A guide is allowed to take a maximum of 5 students in a semester. Design a suitable Object oriented database management system with the help of ODL. Also write a query that finds the number of students working under a guide in the present semester.



                           (5 Marks)

(b)   Create a semi-structured data using XML for defining the details of teachers of a University (assume a maximum of 5 teachers). You may include the fields – ID, Name, Qualifications starting from graduation, work experience, and published materials. Create a suitable DTD for this document.


              (5 Marks)

(c)   Consider a data warehouse of the students of a University that contains the following schema -  Enrolment (Year, Regional Centre, Programme, Number of students). Create the star schema for the data warehouse with some sample data.  Assuming a suitable database design of the student database, identify a suitable ETL process (along with queries, if required) to create the data for the data warehouse.               (5 Marks)
(d)   What is data mining? Explain the usefulness of classification, clustering and association rule mining with the help of an example each in the context of data mining. Consider the following structure of student data – Programme (MCA, MBA, BED, MSC), Age (21-25, 26-30, 31-35, 36-40), Overall Grade (A, B, C, D) and Study centre attendance (Regular,  Not Regular). Create a sample training data for the structure above and use this data to create a decision tree using ID3 algorithm for classification. Make suitable assumptions.





                
       (5 Marks)
Question 4: 

(a) Explain the following with appropriate examples.

                   (10 Marks)
i) Knowledge Database

ii) Mobile Database

iii) Digital Libraries

iv) Spatial Database

(b) Explain the following in the context of PostgreSQL                                        (5 Marks)
i) Indexes

ii) Repeatable Read

iii) ctid and its use

iv) Programming interface

v) Backend server processes

(c) Explain the following in the context of Oracle                                                 (5 Marks)
i) System Global Area

ii) Control files

iii) Clusters

iv) Recovery Manager

v) Materialised views

Course Code


:
MCS-044

Course Title


:
Mini Project

Assignment Number

:
MCA (4)/044/Assign/2010-11
Assignment Marks
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There are eight questions in this assignment, which carries 80 marks. Rest 20 marks are for viva-voce.  You may use illustrations and diagrams to enhance the explanations.  Please go through the guidelines regarding assignments given in the Program Guide for the format of presentation. Assumptions made if any, should be stated.

Background and Project Specifications:

Assume you need to design an Online Ticket Booking System for Commonwealth Games 2010, which will be organized in Delhi. We assume there will be 20 types of different games and sports are going to be organized and for each game have three different types of tickets i.e., Ordinary, Deluxe and Cabin. Tickets can be booked Online through Credit card and net-banking accounts. Online booking of the tickets are done on the basis of availability of the tickets and customer’s preference. If the tickets are available, customers need to enter details of individuals and other group members like Name, address, contact details, Country Name. At the time of online ticket booking, proof of the identification must be given by at least by one person of the group, verification of this is mandatory at the time of entry. If customers agree, Tickets can be upgraded only from Ordinary to Deluxe category as per the demand of ordinary tickets and availability of the Deluxe tickets. If some one needs to cancel the Ticket 10% of the total amount need to be deducted and else will be refund only in the same account number. Online Tickets must have a unique number and barcode identification, Customer names, name of the main applicant along with ID proof name. These tickets will be sent to the customer through emails also. Website for online booking must have elaborated details about different sports and events, along with name & address of the places, names of the stadiums, stadium routes, seating arrangements, etc. Ticket cancellation is permitted only before one month of the event. After that no amount will be refunded to the customers. Cost of tickets for Indian residents will 10 times cheaper than others. 

Note: These are assumed requirements; however you can go through the Commonwealth Games 2010 website for more details, which may be useful for you to design this system.

Question 1: 

Describe the Systems Development Life Cycle (SDLC) that suits the above specifications. Also, evaluate the systems requirements. 




                    (10 Marks)





Question 2: 

Perform and evaluate feasibility studies like cost-benefit analysis, technical feasibility, time feasibility and operational feasibility for the project. Project Scheduling should be made using both GANTT and PERT charts.   





       (10 Marks)

Question 3: 

Design and draw the data flow diagrams (DFD’s) up to the required levels, entity-relationship (ER) diagram and also produce a data dictionary.    



       (20 Marks)

Question 4: 

Create the systems flow chart and state transition diagrams.  

        
       (10 Marks)

Question 5: 

Decide the S/W requirement specifications and H/W requirement specifications.           (5 Marks)
Question 6: 

Plan the systems design phase and distinguish between logical and physical design requirements. 











         (5 Marks)

Question 7: 

Perform normalization to the required normal forms for the unnormalized tables. 
       (10 Marks)

Question 8:

Design various test cases for different testing techniques/strategies. 

       (10 Marks)
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The assignment has two parts A and B. Answer all the questions. Each part is for 20 marks. UNIX and DBMS lab record carries 40 Marks. Rest 20 marks are for viva voce.  You may use illustrations and diagrams to enhance the explanations.  Please go through the guidelines regarding assignments given in the MCA Programme Guide for the format of presentation.  If any assumptions made, please state them.

PART-I: MCS-041

Question 1:

Write and demonstrate the UNIX commands for the following:

(a)
Find the number files in a directory.

(b)
Create a sorted list of logged in users.

(c)
Find the number of lines containing the text IGNOU in a specific file created by you for this purpose.

(d)
Create a small text file from your console.

(e)
Change the file permissions to Read and Write for everyone on a data file created by you.

(f)
Find the lines in a file that contains the string like ab or abab or ababab or abababab

(g)
Compare two text files.

(h)
List the all possible user names.

(i)
Create a file containing 20 lines, split it into two files containing 10 lines each.

(j)
Show the use of tr command.







                                                             (5 Marks)

Question 2:

(a)
Create a text file containing Account Number, Person Name, Date, Credit/Debit, Amount fields of a banks data. Write a shell program that creates an output report from this data containing Account Number, Date, Credit/Debit, Amount information.
       (5 Marks) 

(b)
Write a shell script that uses any encryption method to encrypt a file.
       (5 Marks)

(c)
Write a shell script that sorts three numbers given to it as arguments.
       (5 Marks)

PART-II: MCS-043

Question 1:

A database Management system is to be created for the student record system of a formal University. The database keeps track of the student registration, fee records, and subjects registered by the students in a semester. Each student is expected to take certain subjects in a semester as per the need of a programme. Each subject has a specified fee. A student is allowed to pay the fee in instalments. Please assume here that the registration in the present form is not dependent on results.  A programme is offered by a department, although a programme may contain subjects of different departments. The University follows a semester system and a programme may be of 1 to 8 semesters long.

Please perform the following activities for the description as given above.

(a)         Design the database with suitable integrity constraints and create the database with appropriate data.






         (3 Marks)

(b) Write the following queries using SQL:




         (2 Marks)

(i) Find the list of the students who have not completed the programme but have not registered in the present semester.

(ii) List the programmes of each department in which the subjects offered by the department is less than 50%.

(iii) Find the MCA students who have registered for more than 4 semesters. Assume that a student needs to register for a semester only once.

(iv) 
Find the list of the students who have completed the registration of required number of courses of a programme. 

Make and state suitable assumptions, if any

(c)
Assume two views for the tables designed in part (a). The first view is for the data entry person who is only allowed to enter new data in all the tables, however, once he/she enters the data he/she is not allowed to modify it. The second view is for the students who can see only his/her registration details. Create the two views and one user of the each view. Give the suitable access rights to the views/users


         (4 Marks)

(d)
Write a procedure that creates pending fee details for each student. The total fee due is calculated for a semester on the basis of subjects registered by the student in that semester. The fee paid by the student for that semester is calculated by summing up the instalments paid by the student for that semester.  


         (4 Marks)

(e) 
Create a transaction to enter the subjects registered by a student in a semester.   











         (3 Marks)


(f)
Perform the following activities:





         (4 Marks)

(i)
Create a trigger that prints the fee slip once student completes registration for a semester.

(ii)
Create a trigger that automatically prints the list of students who have not paid the complete fee for the semester they have registered. The calculation may be performed at the end of each semester.
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