Session: 2021-22
1. | Course Code S\ - BCABR2T
2. | Course Title Operating System
3. | Course Type (Core Minor
Course/Elective/Generic
Elective/ Vocational
4. | Pre-Requisite (if any) Open for all
5. | Course Learning Outcomes * After the completion of this course, a student shall
(CLO) be able to do the I'oiiowing: ;

* Describe the importance of computer system resources
and the role of operating system in thelr management
policies and algorithms.

 Specify objectives of modern operating systems and
describe how operating systems have evolved over
time.

* Understand various process management concepts and
can compare various scheduling techniques,
synchronization, arid deadlocks.

e Describe the concepts of mcemory management
techniques.

o Identify the best suited process management technique -
for any process.

e Describe various filz operations, file allocation
methods and disk spacc management. :

» To understand and ideitify potential threats to
operating systems «nd the sccurity features to guard
against them,

e Leam to operate the Linux system,

6. | Credit Value Theory - 4 Credits Practical — 2 Credits

7. | Total Marks Max. Marks : 25+75 | Min. l’assmg Marks 33
UM Soan T : PART B: Content of the Course = ‘
No ofLectures (m hours per week): 2 Hours per week
Total No. of Lectures: 60 Hrs.
Module Topics No. of Lectures

I Introductmn to Operating System: What is Operating System? History and 6
Evolution of OS, Basic OS functions, R@source Abstraction. Types of
Operating  Systems— Batch  Systems, Multiprogramiming  Systems,
Multiprocessing Systems, Time Sharing Systems, Dlstrxbut d 08, Real time
systems. :
Operating System for Personal Computers, Workstations =1 !land-held
Devices,
Applications of various operating system in real world.
Some prevalent operating systems — Windows, UNIX:Liiux, Android,
MacOS, Blackberry OS, Symbian, Bada etc. :

11 Process Management: Process Concepts, Process statcs & I ocess Control 14
Block. i ;
Process Scheduling: Scheduling Criteria,  Scheduline  Algorithms
(Preemptive & Non- Preemptive) — FCFS, SJF, SRTN, ‘I, Priority,




Multiple-Processor, Real-Time, Multilevel Queue and Multilevel Feedback
Queue Scheduling.

Deadlock - Definition, Deadlock Characterization, Necessary and Sufficient
Conditions for Deadlock. '
Deadlock Handlmg Approaches: Prevention, Avoidance, Detection and

2

softwares, growth of LINUX, Aryabhatt Linux, contributions of innovators —

: Recovery.

I Memory Management: Introduction, Address Binding, Logicul versus 14
Physical Address Spacc, Swapping, Contiguous & Non-Contiguous
Allocation, Fragmentation (Internal & Ixtemal), Compaction, Paging,
Segmentation, Virtual Memory, Demand Paging, Performance of Demand
Paging, Page Replacement Algorithms.

File Management: Concept of File System(File Attributcs. Operations,
Types), Functions of File System, Types of File System, Access Methods
(Sequential, Direct & other methods), Directory Structure (Single-Level,
Two-Level, Tree-Structured, Acyclic-Graph, Gencral Graph), Allocation
Methods (Contiguous, Linked, Indexed) :

v Disk Management: Structure, Disk Scheduling Algorithms (FCFS, SSTF, 12
SCAN, C-SCAN, LOOK), Swap Space \/IdIllL,unt,Ht ‘M\ ke \chablllty,

Recovery.
Security: Security Threats, Security policy mechanism, Protcction, Trusted
Systems, Authentication and Internal Access Authorization, Windows
Security.

Vv LINUX: Introduction, History and features of Linux, advaniuges, hardware 12
requirements for installation, Linux architecture, file system of Linux - boot
block, super block, inode table, data blocks.

Linux standard directories, Linux kernel, Partitioning the hard crive for
Linux, installing the Linux system, system - startup and shut-down process,
init and run levels. Process, Swap, Partition, fdisk, checking disl free spaces.
Difference between CLI OS & GUI OS, Windows v/s Linux, importance of
Linux Kernel, Files and Directories. Concept of Open Source Software,
VI Indian contribution to the field — the BOSS operating sy . Open source 2
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- T.earning Resources

Textbooks Reference Books, Other Resc

Suggested Readings

Textbooks:

o A Silberschatz, P.B. Galvin, G. Gagne, Op¢rating Systems Concepts, fth Fdition, John Wiley
Publications. ‘

e A.S. Tanenbaum, Modern Operating Systems, 3rd Edition, Pearson Education.
e Operating System by Peterson
¢ Linux by Sumitabh Das

B 12 U B D PE R C R E N R ERR R C PR G e

Reference Books:
¢ G. Nutt, Operating Systems: A Modern Perspective, 2nd Edition Pearson
o W. Stallings, Operating Systems, Internals & Design Principics, Sth I
e M. Milenkovic, Operating Systems- Concepts and design, Tuata Me G1
e Operating System design and Concepts by Milan Milenkovic.

ducation.

Puarson Education.

e T

v




Suggestive digital platform web links

https://webditd.ac.in/~minaty/M 1TL45%. htm]
https://www .cse.iith.ac.in/~mvthili/os/
bttps://www.youtube.com/watch?v=aC I3YgoolHO

Suggested equivalent online courses

https://nptel.ac.in/courses/106/102/106102132/

t and Evaluation

Internal Assessment Contmuous
Comprehensive Evaluation (CCE) : 25 Marks
Shall be based on allotted assignments and Class
Tests. The marks shall be as follows:

External Assessnient: Umversxty Exam

NI([FI\S

Time ; 02.00 Hours

Assessment and presentation | 4 Marks
of assignment

Class Test I ( Objective S Marks
Questions)

Section (A) : Thrce

Short Questions (50
Words Fach )

OR

Nine MCQ Questions

"\Ly

| OR

03 % 03 = 09 Marks

09x01=9 Marks

Class Test II (Descriptive 8 Marks

Questions)

Section (B) : Four Short
Questions (200 Word

04 x 09 = 36 Marks

Each) .
Class Test ITI (Based on OS | 8 Marks Section (C): Two Long | 02 x 15 = 30 Marks
commands) Questions (500 Words ‘

Each)
Total 25 Marks Total 75 Marks

Any remarks/suggestions:
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Program: Certificate Class: B.C.A. | Year | Year .| Session: 2021-22
1. | Course Code Si- BCcABZP
. | Course Title . _| Operating System Lab
3. | Course Type (Core Minor
Course/Elective/Generic
Elective/ Vocational
4. | Pre-Requisite (if any) Open for All :
5. | Course Learning Outcomes After the conipletion of this course, a student shall be
(CLO) able to:

o Operate the Linux system.
¢ Do administration:
e Use Vi Editor

Credit Value ; Practical — 2 C redits

| Min. Passing Marks: 33

Total Marks : Max Marks
¥ PARLB:/ 'Ontcntm the Course 187
No. of Lab. anctxcals (in hours per week): 1Hr. per week

Total No. of Lab.; 30 iirs.

Suggestive List of Practicals No. of Labs.
Linux: _ 30
a) Linux Directory Commands: pw. mkdir, v -1f, Is, cd,ed/,
cd ~ )
b) Linux File Commands: touch, cit. cut > cut >>, rm | ¢p, my,
rename .

¢) Linux Permission Commands:su, xd uscradd, passwd,
groupadd, chmod, groupdel, chown. chom
d) Linux File Content & Filter Comu

: head, tail, tac,

more, less, grep, cat, cut, grep, comin, sed, tec, U, uniq, we,
od, sort, diff. :
¢) Linux Utility Commands: find, be. [coaie, dale, cal, sleep,

time, df, mount, exit, clear, gzip, gunp
f) Linux Networking Commands: ip, 555, mail, ping, host
g) Edit Crontab file: to wall message on svstem on particular
time automatically.
h) Vi editor: Create file, edit, save and ¢

it. Hichligting the
searched teml w1thm a ﬁle cut ya g

W R i

Textbooks RefcrcncL BUOE\\ \

Suggested Readings

Textbooks:
e Linux by Sumitabh Das
¢ Linux Bible
o worTier R v st & A A & s g

Suggestive digital platform web links
https://web.iitd.ac.in/~minati/MTL458.htm!
https://www.cse.ditb.ac.in/~mythili/os/
https://www.youtube.com/watch?v=aCJ3Y goolHQ




Suggested equivalent online courses

https://nptel.ac.in/courses/106/102/106102132/
' ht s: //www soutube.com/watch?v=

OHCMIsND
?«ff""s;’é?smcnt m(‘ Lvaluation

Internal Asééésmcnt : Continuous
Comprehensive Evaluation (CCE) : 25 Marks

External Asscssment: University Exam (UE) 7

Marks
Time : 02.00 Hours

Excursion/ Lab visits/
Industrial

Training is compulsory

Internal Assessment Marks Externai Assessment Marks

Hands-on Lab Practice 5 Marks Practicui record file 10 Marks

Viva . 5 Marks Viva voce tical 15 Marks

Lab Test from practical list 7 Marks Table works/ Exercise Assigned 40 Marks
(02) in pru;dc il exam

Assignments (Charts/ ’ 8 Marks Reports of excursion/ Lab 10 Marks

Model)/ Technology visits/ In 1l training/

Dissemination/ Excursion/ Survey/ Collection/ iodels

Lab visit/ Industrial Training

Total 25 Marks Total e 75 Marks
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Part A Introduction

Program:Certificate Course | Class:BCAI Year | Year; 2021 | Session: 2021-2022
1 | Course Code SyL-BLAC2G
2 | Course Title Discrete Mathematics
3 | Course Type S Eloetive
4 | Pre-requisite (if any) | Open for All
5 | Course Learning | The course will enable the students:
Outcomes (CLO) 1.Apply the Boolean algebra, switching circuits and their
applications. j

2. Minimize the Boolean Function using Karnaugh Map.

3. Understand the lattices and their @ vpes. v :

4. Graphs, their types and its applic::ions in study of shortest path
algorithms. :

5. Test whether two given graphs aic isomorphic.

6. Understand the Eulerian and Hamiltonian graphs.

7. Represent graphs using adjacency and incidence matrices.

8. Understand the discrete nuineric functions, generating
functions and Recurrence Relations.

6 | Credit Value Theory:6Credit :
7 | Total Marks Max. Marks: 25 + 75 | Mir. Passing Marks: 33
Part B - Content of thie Course
Total No. of Lectures (in hours per week): 3 hours per week
Total Lectures: 90 hours
Unit , Topics No. of
: Lectures
Relations: Binary, Inverse, Composite and Equiviicnce relation, '
Equivalence classes and its properties, Partition of a sct, Partial order
[ | relation, Partially ordered and Totally ordered scts, Hasse diagram. 18

Lattices: Definition and examples, Dual, bounded, distributive and
complemented lattices.

Boolean Algebra:Definition and properties, ©witching circuits and its
applications, Logic gates and circuits. - 18
II | Boolean functions: Disjunctive and conjunctive norm | forms, Bool's
expansion theorem, Minimize the Boolean function iing Karnaugh
Map. :

Graphs:Definition and types of graphs, Sub'graphs, ‘Walk, path and
| circuit, Connected and disconnected graphs, Fuler graph, Hamiltonian '

gl % : / S Lty . 18
path and circuit, Dijkstra's Algorithm for o' rtest patis in weighted
graph. )

111




Trees: Definition and its properties, Rootcd Binary and Spanning tree
Rank and nullity of agraph, Kruskal's and Prim's Algorithm, Cut-set and

solutions, Particular solutions, Total solutions, Solution by the method
of generating functions.

its propetties, Fundamental Circuit and Cut-Set, Planar giaphs. 18
Matrix representation of graphs: Incidence, Adjacency, Circeuit, Cut-

Set, Path.

Discrete numeric and generating functions: Operaticis on numeric
functions, Asymptotic behavior of numcric functiors, Generating
functions. :

Recurrence relations and recursive algorithms:Recuirence relations,

Linear recurrence relations with constant coefficients, Homogeneous 18

Keywords/Tags:

Relation, Hasse dlagrarh Lattices, Boolean Algebra. 3oolean f1nction, Graph and Subgraph,
Path and circuit, Tree, Spanning tree, Cut-set, Mutrix repro.cntation of graph, Discrete

numeric function, Generating function, Recurrence }::"?:!tion, Recursive algorithm,

Part C - Learning Resources

Text Books, Reference Books. Other Resources

Suggested Readings:
Text Books:

1. J. P. Tremblay and R. Manohar, stolw Mathematical Structures With Applications

To Computer Science, McGraw Hill Education. Istedition, 2017.

2. C. L. Liu: Elements of Discrete Mathcmmi:‘u, McGraw Hill Education, 4th edition,

2017.

3, Narsingh Deo: Graph Theory with Applications o Engincering and Computer Science,

Prentice Hall India Learning Private Limited, . /79.
4, wex ser el o e J g fawg 9 v o o

Reference Books:

1. Seymour Lipschutz and Mark Lipson: Discrete M ematics (Schaums Outline),

McGraw Hill Education, 3rd edition, ?U 17

2. Edgar G. Goodaire and Michael M. Parmenter, Discrete Mathematics with Graph

Theory, Pearson Education Pt.Ltd., Indian Reprint 2003
Suggested Digital Platforms Web links:

https://www.highereducation.mp.gov.in/?page= -xhz1 0 npZwky 002b%2Fy5GTw%3D%3D

Suggested Equivalent online courses:
https:/nptel.ac.in/courses/1 11106086/
https://ugcmoocs.inflibnet.ac.in/index.php/courses/vicw_ug/i
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Part D: Assessment and valuation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprchensive Evaluation (CCE): 25Marics

University Exam (UE): J5Marks

Internal Assessment: Class Test : i)
Continuous Assignment/Presentation , 10
Comprehensive Evaluation . Total Marks: 25
(CCE) ~ '
External Assessment: Section (A): Three Very Short Questions 03x03=09.

University Exam (UE) (50 Word ) : 7
Time: 02.00 Hours " Section (B): Four Short Questions' 04 x 09 =36 .
e (200 Words Each) . 02 % 15 = 30
Section (C): Two [ong Questions
(500 Words Cach) Total Marks: 75
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Session: 2021-22

ot ~ PART A:Introduction

| Program: Certificate [ Class: B.C.A [ Year: I Year

1. | Course Code SI-BCAALP
. | Course Title L Computer Fundamentals and Digital Lab
3. | Course Type (Core Major — Paper I

Course/Elective/Generic
Elective/ Vocational

4. | Pre-Requisite (if any) Open for All

5. | Course Leamning | After the completion of this course, a successful student
Outcomes(CLO) : will be able to do the following:

o TFamiliarity with parts of the computer and peripheral
devices used with the computer.

« Realization of the basic logic and universal gates.

o Verify the behavior of logic gates using truth tables.

« Implement Binary-to -Gray, Gray-to -Binary code
conversions. ‘

o Design half and full adder circuit using basic gates.

« Design and construct flip flops and verify the excitation

tables.
6. | Credit Value Practical - 2 Credits
7._| Total Marks Max.Marks: 25+75 | Min. Passing Marks: 33

B

7 PART B: Content of the Course L
No. of Lab. Practicals (in hours per week): 1 Hrs. per wee

Total No. of Labs: 30 Hrs.

S{Iggcstivc list of Practicals -No. of Labs.
I. Computer Fundamentals 30 Hrs.

a) Identify various parts of the computer by physical examination.

b) Identify various parts inside the CPU like motherboard, SMPS,
ports, buses, IC chips, Processor, HDD, RAM ete.

¢) Identify various 1/O devices available in the lab physically.

I1. Digital Electronics

a) Verification and interpretation of truth table for AND, OR, NOT

gates ; :

b) - Verification and interpretation of truth table for NAND, NOR
gates :

¢) Verification and interpretation of truth table for Ex-OR, Ex-NOR
gates

d) Study of half adder using XOR and NAND gates and verification
of its operation

e) Study of full adder using XOR and NAND. gates and verification
of its operation




f) Study of half subtractor and verification of its operation
8) Study of full subtractor and verification of its operation
h) Realization of logic functions with the help of NAND -Universal

Gates

i) Realization of logic functions with the help of NOR -Universal
Gates

j)  Verify the truth table of RSflip-flops using NAND and NOR
gates

k) Verify the truth table of JKflip-flops using NAND and NOR. gates

1) Verify the truth table of T and D flip-flops using NAND and
NOR gates

m) Implementation of 4x1 multiplexer using logic gates

n) Implementation of Ix4 demultiplexcr using logic gates

0) Verify Gray to Binary conversion using NAND gates only

p) Verify Gray to Binary conversion using NAND gates only

___PART C: Learning Resources.
Textbooks, Reference Books, Other Resources

Suggested Readings

Textbooks:
¢ M.Morris Mano, “Computer System Architecture”, PHI.
* Heuring Jordan, “Computer System Design & Architecture” (A.W.L.)
o WeAgRY LY vor st F wefora farww & wafire e |
Reference Books:
¢ William Stalling, “Computer Organization & Architecture”, Pearson Education Asia.
* V. Carl Hamacher, “Computer Organization”, TMH
* _Tannenbaum, “Structured Computer Organization”, PHL

Suggestive digital platform web links

https://de-iitr.vlabs.ac.in/

Suggested equivalent online courses

https:/nptel.ac.in/courses/106/1 05/ 106105163/ ‘ :
{3 PART D: Assessment and

Internal Assessment : Continuous External Assessment: University Exam (UE): 75
Comprehensive Evaluation (CCE) : 25 Marks Marks

Time : 02.00 Hours

Internal Assessment Marks External Assessment Marks
Hands-on Lab Practice 5 Marks Practical record file 10 Marks
Viva 5 Marks Viva voce practical - 15 Marks
Lab Test from practical 7 Marks Table works/ Exercise 40 Marks
list Assigned (02) in practical

exam




Assignments (Charts/ 8 Marks Reports of excursion/ Lab 10 Marks
Model)/ Technology visits/ Industrial training/

Dissemination/ Survey/ Collection/ Models

Excursion/ Lab visit/

Industrial Training

Total 25 Marks Total 75 Marks

Excursion/ Lab visits/
Industrial

Training is compulsory
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