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With Effect From Academic Year: 2017 - 18

Duration of Program : 6 Semesters

Duration : 16 Weeks

Semester : Third

Scheme : I

Tseaching Examination Scheme
cheme
S. Course Title i(i)ubr:: Course ' Credit Theory Practical Grand
R viation Cade L |T| P LATHP) | Exam ESE | PA Total ESE PA | Total Total
Duration| Max | Min | Max | Min | Max Min Max | Min Max Min Max Min
in Hrs. | Marks [Marks|Marks |Marks| Marks | Marks| Marks |[Marks| Marks) Marks| Marks| Marks
Object Oriented - = " (% '
| Programming Using C++ OOP | 22316 | 3 | 2| 2 7 3 70 28 | 30 00 100 40 | 25@ | 10 25 10 50 20 150 |
2 | Data Structure Using ‘C’ DSU | 22317 | 3 -1 2 5 3 70 28 | 30* | 00 100 40 25# 10 25 10 50 20 150
3 | Principles of Database POD | 22321 | 3 -2 5 3 70 28 | 30* | 00 | 100 | 40 | 25@ | 10 25 10 50 20 150
4 | Data Communication | DCO | 22322 | 3 || = 3 3 70 28 | 30* | 00 | 100 | 40 -- -- -- -- -- -- 100
. Digital Techniques and o = TR ' i
3 . DTM | 22323 | 4 - 2 6 3 70 28 | 30 00 100 40 | 25@ | 10 25 10 50 20 150
Microprocessor
g || gipplisdiviulpimedia AMT [ 22024| 2 |- | 4| 6 w e | == = so¢ | 20 50~ 20 | 100 | 40 | 100
Techniques | |
|
Total | 18 @ 2 12‘ 32 - 350 - 150 -- 500 - 150 - 150 ‘ - 300 ‘ - 800

Student Contact Hours Per Week: 32 Hrs.
Theory and practical periods of 60 minutes each.
Abbreviations: ESE- End Semester Exam, PA- Progressive Assessment, L - Lectures, T - Tutorial, P - Practical
(@ Internal Assessment. # External Assessment, *# On Line Examination, ~ Computer Based Assessment
* Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to facilitate integration of COs and the remaining 20 marks is the
average of 2 tests to be taken during the semester for the assessment of the cognitive domain LOs required for the attainment of the COs.

~ For the courses having ONLY Practical Examination. the PA marks Practical Part - with 60% weightage and Micro-Project Part with 40% weightage

Total Marks : 800

Medium of Instruction: English

» [If Candidate not securing minimum marks for passing in the “PA” part of practical of any course of any semester then the candidate shall
be declared as “Detained” for that semester.
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Applied Multimedia Techniques Course Code: 22024

Program Name : Diploma in Information Technology

Program Code : IF
Semester : Third
Course Title : Applied Multimedia Techniques

Course Code  : 22024

1. RATIONALE

Multimedia application is the combined use of text, graphics, animation, audio, and video
which can be used for entertainment, Business, and in Education to enhances communication
and learning. The multimedia components like video, animation, still images, audio
components and text can be developed using various tools. This practical oriented course
enables the students to use audio and video files available in different formats and implement
their creative imagination to produce graphics and animated multimedia objects that can be
used in an application.

2; COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Develop Applications using core Graphical Concepts.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:
a. Prepare images using different color models.
Edit images using Graphical processing tools.
Build website with multimedia contents.
Develop 2D animation objects.
Develop 3D animation objects.

oo o

4. TEACHING AND EXAMINATION SCHEME

rgiahcehr;lg Examination Scheme
Credit Theory Practical
LT p [T e | ESE PA Total |  ESE PA Total
Hrs. [Max |Min | Max |Min Max | Min| Max Min | Max | Min | Max | Min
2 1zfla 6 : N e ~ | so# | 20 |50~ | 20 | 100 | 40

‘#’: No Theory Examination,(~%): For the courses having only practical, the PA has two parts
(i) Practical part-30 marks (60%) (ii) Micro project part- 20 marks (40%).
Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)
This course map illustrates an overview of the flow and linkages of the topics at various levels
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Applied Multimedia Techniques Course Code: 22024

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

| Apprm—(.

= Practical Outcomes (PrOs) i Hrs.
No. No. )
Required

1 (a) Use various graphics processing tools. [ 02*
(b) Convert given image into different image formats and observe
the changes in image quality and file size.

89

Create different types of still images using various 01‘aphlcal 1 02
processing tools. I
Develop images using RGB/ CMY/ HSB color models. N1 02 |
N Develop simple movie clip using movie i ker, 02
Develop GIF 1 1magc using }_,1 aphlcs

m.bw:

11 02*
11 02
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Applied Multimedia Techniques

Course Code: 22024
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.. | Approx.
N Practical Outcomes (PrOs) oL II){prs.
No. No X
| - | Required
fl Apply different word art on text using any 2D image processing J( 02
software. B B
8 Create Wallpaper using various tools of 2D image processing | 1l 02
software.
9 Apply various effects (Drop Shadow, vignette, mirror, reflection) | 11 02
on text using any 2D image processing software.
10 | Apply Image editing and crossfading effect using any 2D image | 1I 02
processing software.
11 | Create images based on layers. _ __ I1 02
12 | Merge multiple photographs using any 2D image processing | II 02
software.
13 | Apply Rotate and change rotation center operation to an image | Il 02
using any 2D image processing software.
14 | Modify existing image by adding Rainy Season effect using 2D I 02
image processing software.
15 Design a stylish image using 2D image processing software. I 02
16 | Design wallpaper showing water drop effect in image. 11 02
17 | Design poster by using different Text effect (Ketchup, rope, Fire, II 02
fruit). - L
18 | Apply special effects like broken mirror effect, Flaming ball effects | I 02
to an image.
19 | Convert image in different format using relevant software. L 02
20 | Insert image or picture into webpage using any professional HTML | 111 02*
editor.
21 | Develop a webpage which show animation with sound effect using [1 02
3 any professional HTML editor. -
22 | Develop a webpage by Embedding video. 11 02
23 | Develop a 2D animation using Shape Twinning and Motion v 02*
Twinning. -
24 | Develop different types of symbols (button symbol, graphic, movie | IV 02
clip symbol and similar types of icons).
25 | Create 2D Animation using Motion guide layer and Masking. v 02
26 | Create 2D Animation for B_ouncin_g and Rolling ball down. LY 02
27 | Design simple 3D animation using basic shapes. Vv 02*
28 | Object creation, types and development methods, sample model \Y 02
development. B
29 | Object creation of different types- primitives, compound objects, \Y 02
lofting, lathe, Boolean creation methods.
30 | Design Metallic text in 3D animation tool. vV | 02
31 | Apply Lighting effect to 3D object. \Y 02
' 32 | Render the animation by review key framing, animating props and \Y 02 '
| cameras, render settings to prepare a sceng B
L - Tot: 64
‘Note e _ e )
Tk
é (‘ } I fib’*
<\! Il o yl/8 - —
' _‘z‘? Page 3 of 8




Applied Multimedia Techniques Course Code: 22024

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 24 or more practical need to be
performed, out of which, the practicals marked as **’ are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as generally
required by the industry.

it. The ‘Process’ and ‘Product’ related skills associuted with each PrQ is to be assessed
according (o a suggested sample given below:

S. No. | Performance Indicators Weightage
B ] in %
1 Use of relevant graphical tools to create. edit given Multimedia object. | 20
2 Aesthetics of developed product. | 20
3 Precision of output for given task. |l 30
| 4 Able to answer oral questions, _ 15
5 Submission of report in time. _ 15 B
L B Total B 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

a. Follow safety practices.

b. Practice good housekeeping.

c. Demonstrate working as a leader/a team member.

d. Follow ethical practices.

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s Affective Domain Taxonomy’ should gradually increase as planned
below:

e ‘Valuing Level’ in 1* year

e “Organising Level’ in 2™ year and

e “Characterising Level’ in 3" year.

L MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

1\?(; Equipment Name with Broad Specifications PrOS: No:
1. | Hardware: Persalal_ computer Pentium IV, 2 GHz minimum (13-i5 '—For all
preferable), RAM minimum 2 GB. Experiments

2. | Graphics and animation development tools prefe;ab_ly Open source based
Software: Gif animation tool, Pencil, Synfig Studios, Stykz, Blender, Sci |
lab or any other Multimedia graphics processing tool.
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Applied Muttimedia Techniques

Unit Unit Outcomes (UQOs)
o (in cognitive domain) -
Unit -1 la. Describe characteristics of the 1.1.
Introducti given color model supported in
on to Graphics.
Multimedi [1b. Differentiate Representation of
a the given media.
fc. Describe the phases of the 1.2.
given Multimedia application
development Life cycle withan | 1.3.
example
1d. Explain the concept of the given | 1.4.
Virtual Reality with example.
1.5.
1.6.
1.7.
Unit- I 2a. Describe use of the given 2.1
Image image/graphic manipulation
Editing and tool.
Compressio | 2b. [dentify changes occurred in the
n. given file size, and image
quality after format conversion.
2¢. Describe the given image
editing operation on an image. 2.2
2d. Explain features of the given
image compression technique. 2.3
2e. Write major steps to develop the
given GIF image/ banner using | 2.4
Gif animator software.
Unit —IIT  [3a. Write steps to develop a 3.1
Webpage webpage comprising of
Developmen graphical media using a HTML | 3.2
t Using composer for the given 3.3
Multimedia situation.. 3.4
3b.
audio file format. /?ﬁ‘-——'“‘“\f\r
3¢. Differentiate between Ihp{

Course Code: 220

o
I

Toplcs and Sub- toplcs
Vector and Raster Graphics in
multimedia, Regular text vs. anti-
aliased text, Standard selection vs.
floating, selection, Tolerance and
Opacity
Color Models - RGB, CMY, HSB,
Hue, saturation, and brightness,
Concepts of Multimedia: Types,
Use of Multimedia.
Basics of Graphics — Basic Shapes:
Line, Circle, Rectangle; Hardware
Requirements and Software
Requirements (Color Model in
different Software), Characteristics
of Multimedia.
Analog and Digital Representation
of media.
Creating Multimedia based
application, Multimedia Authoring.
Fundamentals of Virtual Reality, its
applications

Describe features of the given 5"@‘-‘““ Different Audio file formats:

MSBTE - Final Copy Dt. 20.04.2018

Image Types: Raster Format,
Bitmap (BMP) Format, Graphics
Interchange Format (GIF), Joint
Photographic Experts Group
(JPEG). Tagged Image File Format
(TIFF), Portable Network Graphics
(PNG) and their differences.

Basic operations on image: Crop,
Resize, Complement

Image Compressions techniques
Lossy and Lossless.

Effects and its types: Fonts and its
types, Text effect (Ketchup, rope,
Fire, fruit), Image Effect broken
mirror effect, Flaming ball effects,
water drop effect in image.

Create Simple Two-Column Web
Page with Header and Footer.
Design Home Page.

Hypertext and Hypermedia.
Upload or Publish Web Page.

u.umple%sed audio for mat
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Unit— V
| Create 3D

Applied Multimedia Techniques

Unit

Unit Outcomes (UOs)
~ (in cognitive domain)
types of audio.
3d. Describe features of the given

video file format.

| Unit—1V

Create 2D
animation

animation

4a. Write steps to modify the given
type of 2D still elements.
Describe use of the given
graphical manipulation tool to
create a 2D object.

Write steps to create the given
2D animation effect on a text.
Write procedure to develop the
given Shape and Motion
Twining using 2D animation
software.

4b.

dc.

4d.

. Describe use of the given
graphical manipulation tool to
create a 3D object.

Write procedure to apply the

given modeling operation on a

3D object.

. Write procedure to produce the
given 3D object using the given
lighting technique.

. Write procedure to develop the
given Shape and Motion
Twining using 3D animation
software.

3.6

4.1

4.2

4.3

5.1

52
5.3

5.4
5.5

Coursc Codc: 22024

Topics:nd Sﬁb—topics

Lossy compressed audio format.
mp3, wav, mpeg-4, wma, pcm.
MIDI Versus Digital Audio.
Video file Formats: MPEG:
MPEGI1, MPEG2, MPEG4, AVI

Create and modify 2D elements. 2D
versus 3D

Line tool, Fill/Attributes, Different
shapes, text tools and pen tool

2D amimation: Animation basics,
Timeline, Frames and Key Frames,
Creating a basic text animation,
Creating and manipulating
animations, Creating a basic frame-
by-frame animation, Using Onion
Skin to modify an animation, Using
shape twining and hinting, Using
motion twining with a guide, Mask
Animations

3D Animation: Manipulate Objects
in 3D

Edit mode/Mesh Modeling.

Object / Edit Mode Modeling:
Empty Object, Background Image,
Parenting Objects, Joining Objects,
Separating Objects.

Lighting: Point Lamp, Sun Lamp
Animation in 3D:

Basic Key frame Animation, Graph
Editor, Cyclic Animation, Path
Animation

" Note: To attain the COs and competency, above listed UOs need 1o be undertaken to achieve

9.

—Not applicable —

10.

SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for)hq.j; placement interviews:

the ‘Application Level’ of Bloom’s 'Cognitive Domain Taxonomy'.

SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

. : EChn
a. Prepare journals based on practic: Fmed _f'{-i;kboratory.
b. Give seminar on relevant topic. N N

MSBTE - Final Copy Dt. 20.04.2018
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Applied Multimedia Techniques Course Code: 22024

c. Library/E-Book survey regarding multimedia techniques used in industries.
d. Prepare web site including different types of multimedia application.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of COs through classroom presentations (see implementation guideline
for details).
With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
Guide student(s) in undertaking micro-projects.
Discuss with student(s) thoroughly so as to visualize the required output.
Guide students in creating multimedia object(s) and applying it in relevant application.
Involve each student to ensure their participation in the entire practical performed.

e

=g o

12.  SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.
The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.
A suggestive list of micro-projects is given here. Similar micro-projects could be
added by the concerned faculty:
a. Create collage of main annual events of the mstitute.
b. Build Interactive animated web page.
c. Design Personnel Portfolio using 2D Animation.
d. Create animation to show action of internal parts inside the hand pump/two stroke
engine.
e. Modeling a cartoon character in 3D graphic processing tool.
Any other micro-projects suggested by subject faculty on similar line.
(Use structure and other features of graphics processing tools suggested in Section 7.)

'MSBTE — Final Copy Dt. 20.04.2018 Page 7 of 8




Applied Multimedia Techniques

13.

14.

N

SUGGESTED LEARN

Title of Book

Principles of
Multimedia 2e
Multimedia Systems
and Design
Fundamentals of
Multimedia

Multimedia: Makiﬁg It

Parekh, Ranjan

ING RESOURCES

Author

Andleigh, Prabhat
| K. Thakrar , Kiran
Li, Ze - Nian

Vaughan Tay

Work,9

| McGraw Hill Education, New Delhi.
| 2015, ISBN-13:978-1-25-900650-0

| PHI Learning, New Delhi 2013

Course Code: 22024

Publication

PHI Learning, New Delhi 2013 |
ISBN: 81-203-2177-4

ISBN-13: 978-8120328174
McGraw Hill Education, New Delhi.

2015, ISBN: 9780071832885

SUGGESTED SOFTWARE/LEARNING WEBSITES
https://www.youtube.com/watch?v=7FSxJJ5-SZ8

. https://www.youtube.com/watch?v=faWNKTPKKjg

http://gryllus.net/Blender/Lessons/Lesson02.html]

. https://www.thesitewizard.com/gettingstarted/dreamweaver] .shtml

https://www.youtube.com/watch?v=0Ga61mDT4a4
https://www.youtube.com/watch?v=zY Ad4gYho5vo
https://www.youtube.com/watch?v=9KOVgLsvHYM

MSBTE - Final Copy Dt. 20.04.2018
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Object Oriented Programming using C++ Course Code: 22316
Program Name : Computer Engineering Program Group

Program Code : CO/ICMNF/CW

Semester : Third

Course Title : Object Oriented Programming using C++

Course Code : 22316

1. RATIONALE -

In the modern world of Information technology, the Object Oriented Programming has become
the most preferred approach for software development. It offers a powerful way to cope up with
complexity of real world problems. Among the OOP languages available, C++ is the primitive
language which develops fundamental understanding of Object Oriented Concepts. This course
enables students to develop programs in ‘C++’ using Object Oriented Programming approach.

2 COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

° Develop applications Using OOPs concepts in C++.

3. COURSE OUTCOMES (COs)

The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

Develop C++ programs to solve problems using Procedure Oriented Approach.
Develop C++ programs using classes and objects.

Implement Inheritance in C++ program.

Use Polymorphism in C++ program.

Develop C++ programs to perform file operations.

o a0 o

4. TEACHING AND EXAMINATION SCHEME

Tsiahcehr:;g Examination Scheme
Credit Theory Practical
LiT| e [T pper | ESE [ PA [ Total ESE PA Total |
Hrs. |Max |Min | Max ‘Min Max | Min | Max Min | Max | Min | Max | Min
3121 2 7 3 70 | 28 | 30* ‘ 00 | 100 | 40 | 25@ 10 25 10 50 20

(*): Under the theory PA; Out of 30 marks, 10 marks of theory PA are for micro-project
assessment fo facilitate integration of COs and the remaining 20 marks is the averuge of 2
tests 1o be faken during the semester for the assessment of the UOs required for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C - Credil,
ESE - End Semester Examination; PA - Progressive Assessment

S. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)
This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained bythe student by the end of the

18
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Object Oriented Programming using C++ Course Code: 22316

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Flﬂure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed 1n the student for the attainment of the competency:

Sr.
No.

Approx.
Hrs.
Required
02*

Practical Outcomes (PrOs)

Develop minimum 2 programs using constants, variables,
arithmeticexpression, operators, exhibiting data Lype conversion.

Develop a program to implement decision making
statements (If-else, switch).

Develop a program to demonstrate control str uctu1 es (101
while, do-while).

i

_2 —

02

(')

02

3 Ll |] |
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.. | Approx.
- Practical Outcomes (PrOs) Unit I;})rs.
No. No. .
4 D_evgp_a program to implement 1-dimension array. | I 02*
5 Develop a program to perform matrix operations using [ 02
multi-dimensional array.
6 Develop programs that implements a class and use > it with 11 02*
objects. )
1 Develop programs that implements a class and create array II 02%*
i of objects. .
8 Write a program to implement friend function. 1l 02*
9 Write a program to implement inline function. I 02
10 | Write a program to implement all types of constructors Il 02*
(constructor overloading) with destructor.
11 | Write a program for implementing single inheritance i 02*
| 12 | Write a program for implementing multi level inheritance. 11 02
13 | Write a program for implementing multiple inheritance. 111 02*
14 | Develop minimum 1 program to demonstrate Pointer to object. v | o>
15 | Develop minimum 1 program to demonstrate Pointer to v 01 *
s derived class B .
16 |Write a program to demonstrate operator overloading for IV 02
Unary operator. _
17 | Write a program to demonstrate operator overloading for I3Y 02
Binary operator B
18 | Write a program to demonstrate function overloading 1V 02*
19 | Write a program to read and write data - to and from a file. \Y% 02
| Total - - 38
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical need to be
performed, out of which, the practicals marked as *’ are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy' as generally
required by the industry.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is 1o be assessed
according to a suggested sample given below:

~ S. No. Performance Indicators | Weightage in %

a. | Correctness of algorithm 40
b. Debugging ability 20
C. Quality of input and output displ ayed (messaging and i 10

formatting) N
| d. Answer to sample questions 20
~e. | Submit report in time 1 10
Total 100

"The above PrOs also comprise of the following social Hl\]llS/attltUdLS which are Affective
Domain Outcomes (ADOs) that are best develnpt.d ‘Elﬁm@]; H]L Jaboratory/field based

exper iences:

MSBTE — Final Copy dt. 20.04.2018
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a. Follow safety practices.

Practice good housckeeping.

Demonstrate working as a Jeader/a team member.
Follow ethical practices.

ae o

The ADOs are not specilic to any one PrO, but are embedded in many PrOs. Hence, the
acquisition ol the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s “Affective Domain Taxonomy’ should gradually increase as planned
below:

e ‘Valuing Level’ in I" year

» ‘Organising Level’ in 2™ year and

e ‘Characterising Level in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

o | -~ o |
INo.| o Equnprgent Name=wntb B_roiSpecn_ﬁLtlons - | s. NOJ!
1 rComputer system All 7

(Any computer system with basic configuration) N |
| 2 “C++* Compiler (Turbo C++ compiler/GCC compiler or any other C 1 | !
| 1 5

. |compiler)

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs 1o attain the identified competency. More UOs could be added:

[ Unit Unit Outcomes (UOs) [ Topies and Sub-topics

| (in cognitive domain) - - -
Unit -1 la. Write simple C++ program for | 1.1 Procedure Oriented Programming
Principles solving the given expression (POP) verses Object Oriented

. of Object using POP approach. Programming (OOP),
Oriented | 1b. Write POP based C++ program | 1.2 Basic concepts of Object Oriented |
Programm using decision making and loop Programming. Object Oriented

| ing structure for the given situation. Languages, Applications of OOP.

lc. Write POP based C++ program | 13 C verses CJ.r+, Structure of C++
using arrays to solve the given program, Simple C++ Program.
problem. 1.4 Tokens, keywprds, variables,
1d. Use the structure in C++ constants ,basic data types, User
— . defined data types, type casting,
program for solving the given ;
| - operators, expressions. .
1.5 Control structures: Decision making |
statements and Loops
1.6 Scope resolution operator, memory
| f » ’ management operators. I
1.7 Arrays. Strings and Structures in C1+4
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Objects 2b.
of given objects.

constructor.

C++ program.

Unit-III  |3a.

Explain given type of

Unit Unit Outcomes (UQOs)
|  (incognitive domain)
Unit— 11 2a. Develop relevant friend
Classes functions to solve the given
and problem.

2¢. Write C++ program to create
the given object using

2d. Write program to delete the
given object using destructor in

Extending inheritance based on its
classes characteristic.
using 3b. Implement given type of
Inheritanc inheritance in C++ program.
e 3¢. Write C++ program using
virtual base class.
3d. Use constructor in the given
derived class.
Unit -1V 4a. Create C++ programs to
Pointers perform the given arithmetic
and operations using pointers.
Polymorph |4b. Use function overloading to
ism in C++ solve the given problem
4¢. Use operator overloading to
solve the given problem
4d. Implement run time
polymorphism using virtual
functions in the given C++
program.
Unit-V 5a. Identify relevant class for
File performing the given file
operations operation.

5b. Write statement to open and
close the given file in C++.
Sc. Develop C++ program to
perform read/write operation
from/to the given file.

2.1 Class & Object: lntroduction;

Write C++ program to use array

2.2
2.3
| 2.4
2.5

2.6

13.1

k2

3.3

4.2

4.3

4.4

4.5

MSBTE — Final Copy dt. 20.04.2018

Concepts of Pointer: Pointer

specifying a class, access specifies,
defining member functions, creating
Objects, memory allocations for
objects.

Static data members, static member
function, friend Function

Array of Objects, Object as function
arguments.

Concepts of Constructors, Types of
constructors.

Multiple Constructors in a Class,
Constructors with default arguments.
Destructors.

Introduction to Inheritance, defining a
derived class, visibility modes and
effects.

Types of Inheritance : Single,
multilevel, multiple, hierarchical,
hybrid

Virtual base class, abstract class,
constructors in derived class.

declaration, Pointer operator, address
operator, Pointer arithmetic.

Pointer to Object: Pointer to Object,
this pointer, Pointer to derived class.
Introduction of Polymorphism, Types
of Polymorphism.

Compile time Polymorphism:
Function overloading, operator
overloading, overloading of unary and
binary operators, Rules for operator
overloading.

Run time polymorphism: Virtual
functions, rules for virtual functions,
pure virtual function

C++ stream classes, Classes for file
stream operations.

Opening files. closing files, reading
from and writing to files.

Detection of end of file, file modes.
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Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level" of Bloom’s "Cognitive Domain Taxonomy'.

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

” Unit Unit Title Teaching | Distribution of Theory Marks |
No. Hours R U A Total
- | | Level | Level | Level | Marks |

I | Principles of Object Oriented | 08 2 4 8 14
Programming -
IT | Classes and Objects 14 2 4 12 18
III | Inheritance: Extending classes 10 2 4 10 16
IV | Pointers and Polymorphism in C++ 10 - 4 10 14
V| Working with files 06 - 2 6 08
Total 48 6 18 | 46 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification lable provides general guidelines to assist student for their learning
and to teachers 1o teach and ussess students with respect 1o attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10.  SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, [ollowing are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Prepare journal of practicals.

b. Undertake micro-projects using Object Oriented Concepts.

11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various learning outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.

c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

d. With respect to item No.10. teachers need to ensure to create opportunities and
provisions for co-curricular activities.

¢.  Guide student(s) in undertaking micro-projects.

f. Demonstrate students thoroughly before they start doing the practice.

g. Encourage students to refer different websites to have deeper understanding of the
subject.

h.  Observe continuously and monitor the performance of students in Lab.

12. SUGGESTED MICRO-PROJECTS /‘
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Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However. in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes 1o the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.
The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.
A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:
Develop library management application.
Develop hotel management application.
Develop bank management application.
Develop store management application.
Develop hospital management application.
Any other micro-projects suggested by subject faculty on similar line.
(Use Object Oriented concepts and may also use file handling features of ‘C++ to
develop above listed applications)

-0 80 o

13. SUGGESTED LEARNING RESOURCES

l‘?(;. Title of Book Author Publication
1 O;bjecT Oriented Balgﬁrﬁsamy, E. McGraw Hill Education, New
Programming with C++ Delhi 2015, ISBN: 9781259029936
2 | The C++ Programming ‘Stroustrup.B. Pearson Education, New Delhi
- Language | 2015, ISBN:9780201889543
3 | Object Oriented Lafore,R. Sams Publication, New Delhi
| Programming in C-++ 2015, ISBN:9780672323089
4 | C++ The Complete Schildt, H. McGraw Hill Professional, New
Reference 1 Delhi 2015, ISBN:9780072226805
5 | Object Onented Subburaj ,R. Vikas Publication, New Delhi
|| Programming in C-++ | 2015, ISBN:9789325969964
6 | C++ Programming | Dr. Rajendra Kawale | Devraj Publications

14. SUGGESTED SOFTWARE/LEARNING WEBSITES

a.  https://www.tutorialspoint.com/cplusplus/cpp_object oriented.htm
b.  http://www.studytonight.com/cpp/cpp-and-oops-concepts.php
c.  https:// www3.ntu.edu.sg/home/ehchua/programming/cpp/cp3_OOP.html
d.  htps://www.hscripts.com/tutorials/cpp/epp-oops-concepts.php
e.  https://'www . khanacademy.org/ e
f.  http://www.nptel.ac.in 0= N
'.\‘:' \
et
T L ||
:,f_ \_"' 3 /
—— —_— — e N T AW =
MSBTE — Final Copy dt. 20.04.2018 S —— o Page 7 of 7
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Program Name : Computer Engineering Program Group
Program Code : CO/ICM/IF/CW

Semester : Third

Course Title : Data Structures Using ‘C’

Course Code : 22317

1. RATIONALE

Data structure is an important aspect for Computer Engineering and Information Technology
Diploma graduates. Data structure is a logical & mathematical model of storing & organizing
data in a particular way in a computer. The methods and techniques of Data Structures are
widely used in industries. After learning this subject student will be able to identify the
problem, analyze different algorithms to solve the problem & choose most appropriate data
structure to represent the data.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

¢ Implement relevant algorithms using Data Structures.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Perform basic operations on arrays.

b. Apply different searching and sorting techniques.

c¢. Implement basic operations on stack and queue using array representation.
d. Implement basic operations on Linked List.

e. Implement program to create and traverse tree to solve problems.

4. TEACHING AND EXAMINATION SCHEME

Tse:hcehr::f Examination Scheme
Credit Theory Practical
LiT| e [T e [ ESE PA Total ESE |  PA__ | Total |
Hrs. |Max IMin Max |Min | Max | Min| Max Min | Max | Min | Max l} Min
3 2 5 3 70 | 28 | 30% [ 00 | 100 | 40 25# 10 25 10 50 ‘ 20

(*): Under the theory PA; Out of 30 marks, 10 marks of theory PA are for micro-project
assessment to facilitate integration of COs and the remaining 20 marks is the average of 2
tests 1o be taken during the semester for the assessment of the UOs required for the
attainment of the COs.

Legends: L-Lecture, T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topies
( p . : :{;&»g
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This course map illustrates an overview of the flow and linkages of the lopics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency

depicted at the ce
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

S.

Approx.
Hrs.
Required
02+

Practical Outcomes (PrOs)

Implement a ‘C” program for performing following operations on
Array: Creation, Insertion. Deletion. Display
Implement a ‘C” program to search a particular data {rom the given
. " . —_—
Array using: ( 1 )Linear Search, 59 OF RG>
e — ,95.47‘
Implement a ‘C program to search .@ '%m the le

1cylar le\

I

¢ l]

11
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A Approx.
S Practical Outcomes (PrOs) Uit II)J{)rs.
No. No. .
| _ . A Required
| Array using Binary Search
4 Implement a ‘C’ program to sort an array using following methods: I 02*
| (i)Bubble Sort, (ii) Selection Sort (iii ) Insertion Sort L
5 Implement a ‘C’ program to sort an array using following methods: I1 02
| (i) Selection |
6 Implement a *C” program to sort an array using following methods: 11 02
( 111 ) Insertion Sort
7 Write C program to perform PUSH and POP opere ations on stack M1 02*
using array. -
8 Write C program to perform INSERT and DELETE operations on 1 02
| Linear Queue using array. Part - | i _ |
9 Write C program to perform INSERT and DELETE oper. ations on HI 02
Linear Queue using array. Part - 11 _
10 | Write C program to perform INSERT and DELETE operations on | I 02
Circular Queue using array. Part - 1
11 | Write C program to perform INSERT and DELETE operations on 11 02
Circular Queue using array. Part - II
12 | Write C program to perform the operations (Insert, Delete, v 02*
Traverse, and Search) on Singly Linked List. Part - I B
13 | Write C program to perform the operations (Insert, Delete, v 02
Traverse, and Search) on Singly Linked List. Part - 11
14 | Write C program to perform the operations (Insert, Delete, v 02*
u Traverse, and Search) on Circular Singly Linked List. Part - |
15 | Write C program to perform the operations (Insert, Delete, v 02
| Traverse, and Search) on Circular Singly Linked List. Part - 11
16 | Write C program to Implement BST (Binary Search Tree) and \Y% 02*
traverse the tree (Inorder, Preorder, Post order).
- Total 32
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added 1o
attain the COs and competency. A judicial mix of minimum 12 or more practical need 10 be
performed, out of which, the practicals marked as '** are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as generally

i. The

required by the industry.
‘Process’
according (o a suggested sumple given below:

and ‘Product’ related skills associated with each PrO is to be assessed

. S. No. Performance Indicators Weightage in %
| A Correctness of data structure representation 20
' b. | Correctness of algorithm | 35 -
¢c. | Debugging ability L 10 |
d. Quality of input and output displayed 10
€. Answer to sample questions © OF TEC, ) 15
f | Submit report in time A / __‘{/“\\ B B 10
- Total 5/ = \a) | 100 i
L J S
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The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based

experiences:

a. Follow safety practices.

b. Practice good housekeeping.
¢. Demonstrate working as a leader/a team member.
d. Follow ethical practices.

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s *Affective Domain Taxonomy’ should gradually increase as planned

below:

e ‘Valuing Level’ in 1

' year

e ‘Organising Level” in 2"d year and
e ‘Characterising Level’ in 3' year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major cquipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

Computel system
f\m compuler system which is available in laboratory)
" Compiler. I GCC Compllel

Equlpment Name with Broad Specifications

| rro |
 Spe | s.No. |
‘ All

’ |

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added:

Unit

' Unit—1

Introducti
on to Data
Structures

Unit- 11
Searching
and
Sorting

la.

lc.

2b.

Unit Outcomes (UOs)

(in cognitive domain)
Classify the given type of
Data Structures based on
thenr characteristics.

. Explain complexity of the

given algorithm in terms
of time and space.

Explain the given
operations to be performed
on the given type of data
structures.

. Explain working of the

given search method with
an example.

Write an algorithm to
search the given key usirig
binary Search method

111

Topics and Sub-topics

Concept and need of DS, Abstract Data
Type

Types of Data Structures: (1) Linear Data
Structures (ii) Non-Linear Data Structures
Algorithm Complexity: (i)Time (ii)Space
1.4 Operations on Data Structures: (1)
Traversing,(i1)Searching, (iii)Insertion,
(iv)Deletion,(v) Sorting

2.1 Searching: searching an item in a data set
using following methods:
(1) Linear Search

(11) Binary Search

2R (Somno sorting of data sct in an order using
“following methods:

|."

L
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Unit Unit Qutcomes (UOs) Topics and Sub-topics
| (incognitive domain) - B
2¢. Write an Algorithm to sort (1) Bubble Sort
data using a specified (ii) Selection Sort
sorting method. (iii) Insertion Sort
2d. Explain the working of (1v) Quick Sort
given sorting method step- (v) Radix Sort.
by-step with an example
and small data set.
Unit— I |3a. Develop an algorithm to 3.1 Introduction to Stack
Stacks and perform PUSH and POP - Stack representation in memory using array
Queues operations for the given - Stack as an ADT
item in a Stack. - Stack Operations — PUSH, POP
3b. Convert the given - Stack Operations Conditions — Stack Full /
expression from Infix to Stack Overflow, Stack Empty / Stack
Prefix/Postfix using Stack. Underflow.
3c. Write steps to evaluate the - Applications of Stack
given expression using the e Reversing a list
stack. o Polish notations
3d. Develop a program to 3.2 Conversion of infix to postfix expression,
perform the given Evaluation of postfix expression, Converting an
operation on a linear infix into prefix expression, Evaluation of
Queue. prefix expression , Recursion, Tower of Hanoi
3e. Write Algorithm to 3.3 Introduction to Queue:
perform the given - Queue representation in memory using array
operations on circular - Queue as an ADT
queue. - Types of Queues :- Linear Queue, Circular
Queue, Concept of Priority Queue
- Queue Operations — INSERT, DELETE
- Queue Operations Conditions — Queue Full,
Queue Empty
- Applications of Queue
Unit-1V 4a. Create relevant structure to | 4.1 Introduction to Linked List Terminologies:
Linked represent the given node node, Address, Pointer, Information field /
List using linked list. Data field, Next pointer, Null Pointer, Empty
4b. Develop algorithm to list.
insert the given item in 4.2 Type of lists: Linear list, Circular list
linear linked list. 4.3 Operations on a singly linked list:
4¢. Develop algorithm to Traversing a singly linked list, Searching a
delete the given item from key in linked list, Inserting a new node in a
linear linked list linked list, Deleting a node from a linked list
4d. Develop algorithm to
traverse a circular linked
| | st B
Unit -V 5a. Draw Binary Search Tree Introduction to Trees
Trees and for the given data set. 5.1 Terminologies: tree, degree of a node, degree
Graphs 5b. Write algorithms to g tree. level of a node, leaf node, Depth /
oht of a tree, In-degree & Out-Degree
( S
[ =
- ? 5
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|| Unit | Unit Outcomes (UOs) | To-pi—cs::;n:i_Sub-to—pics
' _(in cognitive domain) _ |

given method. Path, Ancestor & descendant nodes [
| 5c. Construct Expression tree |52 Tree Types and Traversal methods
| for the given data. Types of Trees: General tree, Binary tree,
5d. Represent the given Graph Binary search tree (BST).
using adjacency matrix Binary tree traversal : In order traversal,
and adjacency list. Preorder traversal, Post order traversal

5.3 Expression tree.
5.4 Introduction to Graph terminologies: graph, |
node (Vertices), arcs (edge). directed graph. |
undirected graph, in-degree, out-degree, ‘
adjacent, successor, predecessor, relation, |
| path, sink, articulation point.
| 5.5 Adjacency List, Adjacency Matrix of directed
L | - - ] / undirected graph. - |
Note: To attain the COs and competency, above listed UQOs need to be undertaken 1o achieve
the ‘Application Level’ of Bloom's ‘Cognitive Domain Taxonomy'’

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

| Unit Unit Title ’ﬂaching Distribution of Theory Marks
No. Hours R U A Total |
3 _ - - - Level | Level | Level | Marks
1| Introduction to Data Structures 04 02 | o2 02 | 06
| II | Searching and Sorting 08 02 02 08 12
[II | Stacks and Queues 16 02 04 14 20
IV | Linked Lists 10 02 04 10 16
V | Trees and Graphs _ 10 02 04 10 16
Total 48 10 16 44 70 ||

Legends: R - Remember, U=Understand, A=Apply and above (Bloom's Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and (o leachers 1o teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vury from above table,

10.  SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Prepare journal of practical.
Undertake micro-projects.
Prepare a chart to classify Data Structures.
Prepare charts for logical representation of Data Structures.

ac o

1. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

. A/ TN -
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These are sample strategies, which the teacher can use to accelerate the attainment of the
various learning outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
e. Guide student(s) in undertaking micro-projects.
f. Demonstrate students thoroughly before they start doing the practice.
g. Encourage students to refer different websites to have deeper understanding of the
subject.
h. Observe continuously and monitor the performance of students in Lab.

12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student that needs to be assigned to

him/her in the beginning of the semester. In the first four semesters, the micro-project are

group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should rot exceed three.
The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more

COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to

maintain dated work diary consisting of individual contribution in the project work and give a

seminar presentation of it before submission. The total duration of the micro-project should

not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects is given here. Similar micro-projects could be
added by the concerned faculty:

a. Develop a program in ‘C’ to evaluate an arithmetic expression using Stack with linked
list representation.

b. Develop a program in ‘C’ that creates Queue of given persons. Shift the original position
of person to a new position based on its changed priority or remove a person from the
Queue using Linked List implementation.

c. Develop a program in ‘C’ that creates tree to store given data set using linked list
representation. Locate and display a specific data from the data set.

d. Develop a ‘C’ program for performing following banking operations: Deposit, Withdraw
and Balance enquiry. Select appropriate data structure for the same.

13. SUGGESTED LEARNING RESOURCES

i S— =t - =

‘LNSO Title of Book Author Publication
| | Data Structures using _-:?algarus;m ;blt_: = McGraw Hill Educationj\lew Delhi
| ‘C _ <A -::.7“’”:"'“,‘,'\\&_2&3_. [SBN: 978-1259029547

€
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NS('). Title of Book Author Publication
2 | Data Structures using ' ISRD Group McGraw Hill Education, New Delhi
i O - | 2013, ISBN: 978-12590006401
3 | Data Structures with ‘C’ | Lipschutz McGraw Hill Education, New Delhi
(SIE) (Schaum’s Outline 2013, ISBN: 978-0070701984
Series) - - B -
4 | Practical ‘C’ Steve Oualline O'Reilly Media
| programming - -
5 | Data Structures Dr. Rajendra Kawale | Devraj Publications

14. SUGGESTED SOFTWARE/LEARNING WEBSITES
http://nptel.ac.in/courses/106102064/1
www.oopweb.com/algorithms
www.studytonight.com/data-structures/
www.cs.utexas.edu/users

liscs.wssu.edu
http://www.academictutorials.com/data-structures
http://www.sitebay.com/data-structure/c-data-structure
http://www.indiabix.com

https://www khanacademy.org/

SR om0 20 o

—
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Principles of Database Course Code:
: Diploma in Information Technology

1K

: Third

Program Name
Program Code
Semester

Course Title : Principles of Database

Course Code 122321

1. RATIONALE

Database management system stores, organizes and manages a large amount of data which
can be used by different software application. Developing and managing efficient and
effective database applications requires understanding the fundamentals of database
management systems and techniques for the design of databases by following principles of
database design. This course enables students comprehending concept of database, they can
design relational database and perform basic operations on stored data.

2a COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching Jearning experiences:

e Develop Relational Database by applying principles of database design.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:
a. Use fundamental concepts of database in a Database System.
Choose relevant data model to solve a problems.
Develop relational databases using Entity Relationship modelling approach.
Apply constraints for data integrity in Relational database.
Apply data normalization and denormalization techniques on database.

o aos o

4. TEACHING AND EXAMINATION SCHEME

1Scc‘]hceh|:1neg Examination Scheme
Credit Theory Practical
Lir| e [P e | ESE [ PA [ Total ESE PA Total
Hrs. |Max |Min | Max [Min| Max | Min| Max Min | Max | Min | Max | Min
3 2 5 3 70 l 28 ki 30* 00 100 | 40 | 25@ 10 25 10 50 20

(*): Under the theory PA: Out of 30 marks, 10 marks of theory PA are for micro-project
assessment to facilitate integration of COs and the remaining 20 marks is the average of 2
tests 10 be taken during the semester for the assessment of the UOs required for the
attainment of the COs.

Legends: L-Lecture; T— Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination;, PA - Progressive Assessment

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)
This course map illustrates an overview of 1LR“ET<W" Wkages of the topics at various levels
of outcomes (details in subsequent secti /Tm ‘g, | by the student by the end of the
A
&/ ¢

o

L] '..'_',"-—3
r—""

I( - '

%\ J J }/?
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course. in all domains of learning in terms of the industry/employer identified competency
depicted at the center of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

Sr. A Unit Approx.

No. Practical Outcomes (PrQOs) No. Hr§.
Required

Install database Product. ' | 02*

Use GUI (Graphical User Interface) environment of identified 1 | —
| Database product.

3 Create a New Database with GUI (Graphical User Interface). 11 02*
4 Create a Tablc structure with database GUI. I 02

| —

5 Insert Records in table(s). ) 02

6 Identify an application, Draw Entity-Rg yand Design | 111 02* |
database. Create table(s) and insert s¢

&

< 8

E( ﬂ(\]l i3
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: A )Prox.
S Practical Outcomes (PrOs) L ll{)rs.
| No. No. .
g ] | Required.
7 ldentify an application, Draw Entity-Relation diagram and Design HI 02
| database. Create table(s) and insert some records in it. Part II ]
8 Create a relational database with constraints: Domain constraints, v 02*
| Key constraints, Not Null. | )
9 | Create relations between the tables in database. IV 02
]Q__ Create Queries to perform different operations using GUI. Part [ IV | 02
11 | Create Queries to perform different operations using GUL Part i I\ 02
12| Update and Replace Data in Database. IV 02
13 | Sort Records in the table Using given criteria. v 02
14 | Filter the Data in the table based on criteria. v 02
15 | Import and E)Zp_ort database to desired format. | IV 02 '
16 | Normalize the database you are working on to 3NF. v - 02*
| ~ Total 32
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added 10
attain the COs and competency. A judicial mix of minimum 12 or more practical need 1o be
performed, out of which, the practicals marked as ‘*’ are compulsory, so thal the student
reaches the ‘Precision Level’ of Dave'’s ‘Psychomotor Domain Taxonomy' as generally
required by the industry.

ii. The

‘Process’ and ‘Product’

according to a suggested sample given below:

related skills associated with each PrO is 1o be ussessed

S. NO._ Performance Indicators Welghtaoe in %
. | Correctness of database design 40
b. Accuracy of Operations using GUI 30
Cs | Answer to sample questions N | 15 i}
d. Submit report in time 15
| Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based

exper

a.
b.
C.

d.

iences:
FFollow safety practices.
Practice good housekeeping.
Demonstrate working as a leader/a team member.
Follow ethical practices.

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence. the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl's ‘Affective Domain Taxonomy’ should gradually increase as planned

below:
e “Valuing Level in 1™ year
e ‘Organising Level” in pL yeal and
e ‘Characterising Level” in 3 gl
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7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments. as well as aid to procure equipment by authorities concerned.

Equipment Name with Broad Specifications

1 :C—.omputer system-
Operating System: Windows 7 or higher

Memory: 2 GB RAM or higher
Processor Speed: Intel Core i3 or
Hard Drive: 500 GB or larger
DVD Drive: DVD +/- RW

Database Management System product with Grapﬁcal User Interface such as
MS-ACCESS, MySQL, MariaDB

8.

higher

UNDERPINNING THEORY COMPONENTS

The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.

| Unit Unit Qutcomes (UOs) Topics and Sub-topics
i (in cognitive domain) | -

Unit -1 la. Distinguish the data and 1.1 Introduction: Data, Database and its
| Basics of | information based on their purpose, Characteristics of the database,
| Database characteristics in the given file system vs. database approach,
| and context. Different types of Database, Advantages

Architect | 1b. Identify database components and disadvantages of database systems.
| ure for the given database 1.2 Concepts of database: Components of

application. database- Hardware, Software, Pcople,
lc. Differentiate the features of Procedure.Database Product, Data
the given databases with abstraction, Database languages —Data
examples. Definition Language(DDL), Data
' 1d. Explain the three lcvel of Manipulation Language(DML), Dala
architecture of database for the Control Language(DCL).Data
given application system. independence - Logical and Physical
Independence, Data integrity.
' 1.3 Architecture of data base: Three Level 'J
I Architecture for a Database System-
Database (Data) Tier, Application
(Middle) Tier and User (Presentation)
Tier.
! Unit—II 2a. Explain the efficiency and 2.1 Database Models- Hierarchical Database

Data storage complexity of the Model. Network Database Model,
| Models given data models. Object-Oriented Database Model.

and 2b. Explain the merits and draw 2.2 Relational Database Model- Domain,

. database backs of the given data model. Attributes, Tuples and Relations.
types 2c. Convert a given Hierarchical 2.3 Types of Database System-Centralized
.”. Database to Relational ___Database System, Parallel Database
database. _,:?;;E:?_F_E‘Eygmun, Client / Server Database
| 2d. Represent a dataset in lI'|5;;-‘;i;;‘/’/ H“T\%’@n Distributed Database System
- B - ) TS Ne\ o
L O Y O i
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 Unit

Unit— 111
Database
Design
using ER
model

Relation
al Data
Base
Model

Normaliz
ation

Unit-IV

Unit -V

4.

Sa.

5c.

3a.

3b.

4a.

4b.

4d.

5b.

5d.

~ Unit Outcomes (UOS)
_(in cognitive domain)

given data model gr aphlcally

Represent identified entities
set and their relationship 1n
terms of tables for the given
application system.

Use relevant types of Key to
establish the given type of
relation between tables.

3c. Design E-R diagram for the

given application system.

. Identify the shortcomings of

ER modeling approach for the
given system to resolve it
through EER approach.

Apply relevant key in
database to comply the given
constraints.

Describe with sketches the
schema diagram of the given
database.

Apply the given constraints on
the specified identified
database application.

Write procedure to manipulate
the given table by adding/
modifying/ deleting records.

Derive Functional Dependency
of the given attribute in a table.
Identify the Normal Form of
the given table.

Convert the given table from
one normal form to another
given normal form.
Denormalize the given
database by introducing data
redundancy or data grouping.

4.1

4.2

4.3

4.4
4.5

5.1

52

53

” Topics?n_d Sub—topicé

Entities, Entity set, Relationships
Representation of entities. attributes,
relationship attributes, relationship set
Generalization, aggregation

Structure of relational Database and
different types of keys. Expressing M:
N relation

Shortcomings of ER Model. Enhanced
ER (EER) model; sub class, super
class, Specialization and
Generalization.

Database schema and subschema
Relational databases and relational
database schemes, Entity integrity.
referential integrity and foreign key.
Relational constraints and relational
database schemes-Domain constraints,
Key constraints, Not Null.
Codd’s rules of RDBMS.
Working with RDBMS: Create table,
insert values in the table. edit 1able,
delete table using appropriate GUI
based database.
Concept of Normalization.
Functional Dependency, Closures of a
Set of Functional Dependencies.
Normal Forms based on primary keys
(1 NF, 2 NF, 3 NF. BCNF).
Denormalization: Process. benefits and
draw back.

|

Note: To attain the COs and compelency, above listed UOs need (o be undertaken (o achieve
the ‘Application Level” of Bloom’s 'Cognitive Domain Taxonomy .

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
‘_UE= ~ Unit Title * Distribution of 'f‘hcory Marks
No. R U A Total

Level_ Level : Level | Marks
H__I Basics of Database and Architectt 04 04 1 04 li
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' Unit ~ UnitTitle Teaching | Distribution of Theory Marks
i No. Hours R U | A | Total |
[ | Level | Level | Level | Marks
| 11 | Data models and database types 06 02 | o4 | 06 | 12
| _IT | Database Design using ER model 12 [ 02 04 08 | 14

IV | Relational Database Model B 12 02 06 10 18
V| Normalization 10 02 04 08 14
Total 48 12 2 36 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and (o teachers (o teach and assess students with respect (o attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above tuble.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Prepare journal of Practicals.

b. Undertake micro-projects.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies. which the teacher can use to accelerate the attainment of the
various learning outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
¢. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
e.  Guide student(s) in undertaking micro-projects.
Demonstrate students thoroughly before they start doing the practice.
g. Encourage students to refer different websites to have deeper understanding of the
subject.
h.  Observe continuously and monitor the performance of students in Lab.

=

12.  SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry, In special situations where groups have to
be formed for micro-projects, the I]lebel‘;%:{}{m.ﬁf\a;"llL’ group should not exceed three.

ey,
g
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q
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Principles of Database

Course Code: 22321

added by the concerned faculty:

a.

b.

The micro-project could be industry application based, internct-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects is given here. Similar micro-projects could be

Represent an identified data base in hierarchical model, network model and relational

model.

Create a Database for Students’ formative assessment system, add sample data and
perform queries on it using GUI tool.
Create database to keep employees’ record of an organization. Normalize it up to third

normal form.

Develop database for employee’s payroll system of an organization. Add sample data
and perform queries on it using GUI tool.
Create database to keep records of product orders, purchase & sales details in Sales
Department, add sample data and perform queries on it using GUI tool.

(Use Database concepts and E-R diagram approach to design above listed systems)

SUGGESTED LEARNING RESOURCES

Title of Book

Author

Publication

Database Management
Systems

Gupta, G. K.

| An Introduction to

Database Systems

Date, C. J.

14.

-0 a6 o

a<

=

| approach

Database System
Concepts-6e

Silberschatz
Abraham, Korth

Henry, Sudarshan S.

‘Database Management
System- A practical

Chopra, Rajtv

McGraw Hill Education, New Delhi

| 2013, ISBN: 978-07-107273-1 |
Addison Wesley, New Delhi 2003

ISBN 13: 9780321189561
McGraw Hill Education, New Delhi
2013, ISBN: 978-93-329-0138-4

| S. Chand and Company, New Delhi
2016, ISBN:978-93-856-7634-5

SUGGESTED SOFTWARE/LEARNING WEBSITES

www.webopedia.com

https://www.tutorialspoint.com/database_tutorials.htm
www.studytonight.com/dbms/overview-of-dbms.php
www.beginnersbook.com/2015/04/dbms-tutorial/
www.w3schools.in/dbms/
www.tutorialspoint.com/listtutorials/ms-access/1
http://www.quackit.com/microsoft_access/tutorial/
https://www techonthenet.com/access/tutorials/
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Data Communication Course Code: 22322

Program Name : Diploma in Information Technology
Program Code : IF

Semester : Third

Course Title : Data Communication

Course Code 122322

1. RATIONALE

Data communication, which is the transmission of digital data through a network or to a
device external to the sending device, is the basis of computer networks. Most of the
instruments used in IT can now be connected with network. The Information technology
diploma passouts are required to handle the data commumnication related problems. This
course examines the important concepts and techniques related to data communication and
enable students to have an insight in to technology involved to make the network
communication possible.

2 COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Manage information flow across different communication networks.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated Wlth this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Identify process of data communication.

b. Select relevant types of transmission media depending upon requirements.

c. Identify various Multiplexing and Switching techniques used in digital

communication.
d. Identify types of transmission error and error correction techniques.
e. Select components of relevant IEEE standards for wireless communication.

4. TEACHING AND EXAMINATION SCHEME

Tsecahc:lr:]neg Examination Scheme
Credit Theory Practical
LT | (W e [ ESE PA Total |  ESE —Ii PA_ | Total
Hrs. |Max |[Min | Max [Min | Max | Min| Max Min | Max | Min Max | Min
3] - - 3 3 70 | 28 | 30* | 00 | 100 | 40 - -- | - - ; -- -

(*): Under the theory PA; Out of 30 marks, 10 marks of theory PA are for micro-project
assessment 1o facilitate integration of COs and the remaining 20 marks is the average of 2
tests to be laken during the semester for the assessment of the UOs required for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment.

oD oF TE
5.  COURSE MAP (with sample(%@ 0 %}_
fu

(s and topics)
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Data Communication Course Code: 22322

This course map illustrates an overview ol the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the

course. in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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6. SUGGESTED PRACTICALS/ EXERCISES
Note : No practical Content

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

Note : Not Applicable as there is no practical Content.

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added:

Unit Unit Outcomes (UOs) Topics and Sub-topics
- | (incognitive domain) L S
Unit -1 a.Explain the role of the given 1.1 Process of data communication and
Introducti component with the process of its components: Transmitter,
on to Data data communication. ,ﬁﬁiﬁ@;&l\{cceiver, Medium, Message,
Communic | 1b.Compare analog and digj‘ﬂ-‘ | Ngoocol.
£ IS5\
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Course Code: 22322

ation

Unit |

Unit Outcomes (U—Os)

Topics and Sub-to?_)}és—

(in cognitive domain)
signals on the given
parameters.

lc. Explain the process of data.
communication using the given
mode.

1d.Explain the principle of the
given Shift Keying technique.

le. Describe process of analog to
analog conversion using the
given modulation technique.

Unit-11
Transmissi
on Media

Unit— I1I
Multiplexi
ng and
Switching

Unit- 1V
Error
Detection
and
Correction

2a.Describe characteristics of the
given type of guided
transmission media.

2b. Describe with sketches the
construction of given type of
cable.

2c¢.Identify strength/ limitations of|
the given cable type on the
given parameters.

2d. Describe characteristics of the
given type of transmission
media.

1.2 Protocols, Standards, Standard
organizations.

1.3 Bandwidth, Data Transmission Rate,
Baud Rate and Bits per second.

1.4 Modes of Communication (Simplex,
Half duplex, Full Duplex).

1.5 Analog Signal and Digital Signal,
Analog and Digital transmission

1.6 Digital-to-Analog Conversion:
Amplitude Shift Keying, Frequency
Shift Keying, Phase Shift Keying

1.7 Analog-to-analog conversion:
Amplitude Modulation, Frequency
Modulation, Phase Modulation.

2.1 Communication Media:

Guided Transmission Media
Twisted-Pair Cable, Coaxial Cable
Iiber-Optic Cable

2.2 Unguided Transmssion Media

Radio Waves, Microwaves, Infrared,

Satellite
2.3 Line-of-Sight Transmission
Point to Point, Broadcast

3a. Explain characteristics of the
given type of multiplexing
Technique.

Explain working of the given
Multiplexing technique.
Explain with sketches the
working of the given spread
Spectrum technique.
Describe with sketches the
working principle of the given
switching technique.
Compare different Switching
techniques on the basis of the
given parameters.

3b.

3c.

3d.

3e.

4a. Explain major functions of the
given layer of OSI Reference
Model.

4b. Explain with sketches the g

working of the given eryy/” _-

3.1 Multiplexing: Frequency-Division
Multiplexing, Wavelength-Division
Multiplexing, Synchronous Time-
Division Multiplexing, Statistical
Time-Division Multiplexing

3.2 Spread spectrum: Frequency Hopping
Spread Spectrum (FHSS), Direct
Sequence Spread Spectrum (DSSS)

3.3 Switching: Circuit-switched networks,
Datagram networks, Virtual-circuit
networks

4.1 The OSI model Layered Architecture
Types of Errors, Forward Error
(Correction Versus Retransmission

{r .’K |

MSBTE - Final Copy Dt. 20.04.2018
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Course Code: 22322

I Unit Unit Outcomes (UQs) Topics and Sub-topics
- __ (in cognitive domain) o o -
detection and correction Error Correction: Automatic repeat
method. request (ARQ), Error-correcting code
4c. Describe the process of the 4.2 Framing Fixed-Size Framing

| given type of Framing. Variable-Size Framing

l 4d. Explain the mechanism of the | 4.3 Flow and error control techniques: stop |
given error control technique. and wait, sliding window, Go-back-n

ARQ, Selective Reject ARQ

Data

Note: To attain the COs and com})etency, above listed UOs

Unit -V Sa. Explain features of the given 5.1 IEEE wireless

| Wireless [EEE standard of Standards:802.11,802.11a, 802.11b,
| Communic communication. 802.11g, 802.11n, 802.11ac.
ation 5b. Illustrate characteristics of the | 5.2 Wireless LANs: 802.11: Architecture
given layer in IEEE 802.11 MAC Sublayer, Addressing
| architecture. Mechanism
5c. Explain with sketches the 5.3Bluetooth Architecture: Bluetooth
characteristics of the given layer Layers, Radio Layer, Baseband Layer
in bluctooth architecture The Logical Link Control and
5d. Compare given generations of Adaptation Layer Protocol
mobile telephone system on the (L2CAP),Smart bluettoth,Near field
given functional/operating communication(NFC)
parameters. 5.4 The Mobile Telephone System
Se. Explain with sketches the First-Generation: Analog Voice
| workingof VoLTE Second-Generation: Digital Voice

Third-Generation: Digital Voice and

5.5 4G and VoLTE, Introduction to 4G
and VoL TE, Features of 4G and
VoLTE. Next generation mobile
communication.

need to be undertaken to achieve

the ‘Application Level’ of Bloom's ‘Cognitive Domain T. axonomy’.

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

!'”Unit Unit Title Teaching _—Distribution of Theorymrks
|{ No. Hours R U A Total "
B - - B B Level | Level Level | Marks
I | Introduction to Data Communication 10 | 04 04 06 14
| I | Transmission Media 10 02 06 06 14
IIT | Multiplexing and_Switchin:; 10 02 04 | 10 16
\ IV | Error Detection and Correction 10 02 04 10 16
| V| Wireless Communication 08 02 04 04 10
Total 48 12 22 36 70

Le_gé_nds: R=Remember, U= Understand, 4 Apply and above_FBloom s Revised taxonomy)

Note: This specification table provides general guidelines to assist Students for their learning

and lo teachers 1o teach and assess Studepts ggipriespect to attainment of UOs. The actual
P -
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Data Communication Course Code: 22322

distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Prepare Comparison table of Multiplexing techniques.

b. Prepare charts for Guided and Unguided Transmission media.

c. Draw OSI Reference model on chart.

d. Library /Internet survey on Wired and Wireless devices.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
e. Use animations to explain various theorems in circuit analysis.
f. Guide student(s) in undertaking micro-projects

12.  SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the mumber of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects is given here. Similar micro-projects could be
added by the concerned faculty:

a. Survey on Guided Transmission medj: are.a report on recent and widely used
Guided media in industries dependin '
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b. Survey on Unguided Transmission Media: Prepare a report on recent and widcly
used Unguided media in industries depending on Cost, speed, efficiency, reliability.

SUGGESTED LEARNING RESOURCES

Author

Publication

Forouzan Behrouz A.
Andrew s. Tanenbaum

_FitzGeramerry,
Dennis Alan

Tata McGraw Hill, New Delhi,
2006. ISBN : 9780-07-296775-3
PHI Learning, New Delhi, 2015
ISBN-13: 978-0-13-212695-3
Wiley India Pvt. Ltd. New Delhi,
2011, ISBN : 9788126521500

Stallings William Pearson Education, I nc.,NJ 07458
ISBN: 0-13-243310-9
Godbole Achyut McGraw Hill, New Delhi, 2006
_ ISBN : 0070472971
Gupta Prakash C. Pearson Education. New Delhi,

2006, ISBN: 81-203-2846-9

SUGGESTED SOFTWARE/LEARNING WEBSITES
www.nptelvideos.in/2012/11/data-communication.htm!
http://Www.myreadingroom.co.in/notes-and—studymaterial/68—dcn/750—ana10g-to-

http://www.tutorial-reports.com/wireless/wlanwifi/wifi_architecture.php
http://standards.iece.org/about/get/802/802.11.html
www.tutorialspoint.com/data_communication_computer network/
http://iit.qau.edu.pk/books/Data%20Communications%?2 Oand%20Networking%20By

http://www.studytonight.com/computer-networks/overview-of-computer-networks

13.
S. ]
Titlc of Book
' No. - _
| 1 | Data communications
l! and networking.
2 | Computer Networks
| 3 | Fundamentals of
' Buisness Data
Communication
. 4 | Data and Computer
Communications
5 | Data Communication
| and Networks
| 6 | Data Communication
! and Computer
| Neworks
14.
a.
b.
analog-conversion-techniques.html
c.
d.
e.
f.
%20Behrouz%20A Forouzan.pdf
g.
h.

https://abmpk.files.wordpress.com/2013/04/data-and-computer-comm-8e-william-

stallings.pdf

https://gradeup.co/flow-and-error-control-techniques-i-28750a29-ba8d-11e5-b537-

decac2f2dd7d1
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Digital Techniques and Microproccssor Course Code: 22323

Program Name : Diploma in Information Technology

Program Code : IF

Semester : Third

Course Title : Digital Techniques and Microprocessor

Course Code 122323

1. RATIONALE

It is essential to know fundamentals of digital electronics to understand the concept of
microprocessor and its application. Microprocessor benefits to meet challenges of growing
applications of advanced microprocessor based technologies hence students are expected
to be conversant with components of microprocessors and microprocessor based
programming. This course is designed to help the students to design logic circuits and to
understand the architecture of 8086 microprocessor. The course also enables students to
develop assembly language programs using instruction set of 8086 Microprocessor.

2 COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

o Build digital systems including microprocessor based systems.

3. COURSE OUTCOMES (COs)

The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

Test the Digital Systems, Logic Families and logic gates

Construct combinational logical circuit

Construct sequential logical circuit

Use registers and instructions of 8086.

Develop assembly language programs using 8086.

©po o

4. TEACHING AND EXAMINATION SCHEME

’gecifllnulg Examination Scheme
Credit Theory Practical
LiT| e | er | ESE PA Total |  ESE PA Total
Hrs. [Max |Min | Max [Min | Max | Min| Max Min | Max | Min | Max | Min
41 -12 6 3 70 | 28 | 30* | 00 | 100 40 | 25@ 10 25 10 50 20

(*): Under the theory PA; Out of 30 marks, 10 marks of theory PA are for micro-project
assessment to facilitate integration of COs and the remaining 20 marks is the average of 2
tests to be taken during the semester for the assessment of the UOs required for the
attainment of the COs.

Legends: L-Lecture; T~ Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credil,
ESE - End Semester Examination; PA - Progressive Assessmenl.

z, ADOs and topics)

5. COURSE MAP (with sample COs, P+ i
kages of the topics at various levels

This course map illustrates an overview offie TTow 7
l—/_.-'_\,\/\__/"\
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Digital Techniques and Microprocessor

Course Code: 22323

ol outcomes (details in subsequent sections) to be attained by the student by the end of the
course, n all domains of learning in terms of the industry/employer identified competency

depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

i EE——

.

Doniin Onleome /

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and

assessed in the student for the attainment of the competency.

No. Practical Outcomes (PrOs)

i1 Test truth tables of basic logic gates using Transistor-Tr

Approx.
Hrs.
RC(]Ui!‘C(_]

ansistor
| Logic (TTL) Integrated Circuits (ICs) - ]
2 Check truth tables of universal logig NOR)

and
e S
pX ircuits

02

-
=
T
=\ ﬂf\ ] )z
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Digital Techniques and Microprocessor Course Code: 22323

N Approx. |
> Practical Outcomes (PrOs) Uit II){prs. :
No. No. .
- = ~ | Required
—[ac). —
3 Check De Morgan's theorem using 1Cs | 02
4 Convert given expression to Sum of Product (SOP) form using I 02*
_ basic logic gates. B B
5 Convert given expression to Product of Sum (POS) form I1 02
using basic logic gates. -
6 Implement Combinational Circuit using Multiplexer I 02
7 Construct S-R, J-K, D and T flip-flop and verify their truth 11 02%*
tables. B | _
8 Write and execute an Assembly Language Program(ALP) to add \Y 02*
/ subtract two 8 bit and 16 bit numbers with the help of
] | programming tools and any simulator B |
9 Write and execute an ALP to find sum of series of 8 bit and 16 \Y% 02
bit numbers. |
10 | Develop an ALP to multiply two 8 bit and 16 bit numbers. \Y 02*
Unsigned/ signed numbers. N
11 | Develop an ALP to divide two 8 bit and 16 bit numbers. \Y 02
| Unsigned/ signed numbers. B
12| Write an ALP to add / Subtract two BCD numbers. \Y 02 |
13 | Write an ALP to multiply / Divide two BCD numbers. vV | 02
14 | Develop an ALP to find smallest and largest number from array \Y% 02*
| of n numbers. B
15 | Develop an ALP to find largest number from array of n \Y% 02
numbers.
16 | Write an ALP to perform block transfer from one memory \Y% 02*
|| location to another. B _ B
- Total 32

Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added 10
attain the COs and competency. A judicial mix of minimum 12 or more practical need to bhe
performed, out of which, the practicals marked as ‘*’ are compulsory, so that the student
reaches the ‘Precision Level' of Dave's ‘Psychomotor Domain Taxonomy’ as generally
required by the industry.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according 1o a suggested sample given below:

S. No. | Performance Indicators Weightage in %
1 Design digital circuit. 20
2 Implement and test digital circuits 30
3 Final design/program output B _ 20
4 Answer to sample questions 20
5 | Submission of design in time with accuracy and neatness ' 10 :
Total 100

The above PrOs also (;‘_o_n_]grise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best g ghthrough the laboratory/field based
experiences:
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Digital Techniques and Microprocessor Course Code: 22323

a. T'ollow safety practices.

b. Practice good housekeeping.

¢. Demonstrate working as a leader/a team member.
d. Follow ethical practices.

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain I'axonomy’ should gradually increase as planned
below:

e ‘“Valuing Level’ in 1% year

s “Organising Level’ in 2™ year and

o ‘Characterising Level” in 3™ year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

Equipment Name with Broad Specifications PrO S. No.

| S.

' No. | - ] B o | B
1 Digital Multimeter, pulse generator/function generator, DC regulated l1to8
power supply, Bread boards, connecting wires, Stripper, Soldering
Gun , Soldering Metal, Flux, IC Tester, LEDs, Digital ICs, Data |
sheets of ICs used in Lab.
2 Personal Computer Intel Pentium Onwards Minimum 2GB RAM., 9to 16
500Gbyte HDD) installed with Windows 7 onwards , Any Editor to
write/edit programs , Turbo/Macro Assembler (TASM/MASM) Turbo I
Linker (TLINK/LINK, Turbo Debugger(TD/Debug), (DOSBOX
utility for higher end operating systems ) (Minimum 20 computers
|: for batch of 20 students) with shared printer. -

3 8086 freeware/open source based simulator to demonstrate internal Suggested |
functioning of microprocessor (Desirable) for9to 16

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added:

MSBTE - Final Copy Dt. 20.04.2018 Page 4 of 9
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Course Code: 22

Unit

Unit -1
Number
systems,
Digital
Logic
families
and Logic
Gates

1a. Convert the number from the

Unit Outcomes (UOs)
(in cognitive domain)

given number system to the
specified number system.

1b. Perform the given binary
arithmetic operation on the
given data.

l¢. Describe the characteristics of
the given Digital Logic family.

1d. Derive the truth table of the
given basic logic gate/ derived
logic gate.

le. Apply Boolean algebra for
designing the given logic circuit.

1f. Design the logical circuit for the
given application.

Unit—11
Combinati
onal Logic
Circuits

Unit— 111
Sequential
Logic
Circuits

2a. Simplify the given logical
expression using Sum-of-
Product (SOP) and Product-of-
Sum (POS) approaches.
Minimize the given logical
function using Karnaugh’s map
(K-MAP).
Explain the approach of
designing the given data for
half-adder/half-subtractor using
K-MAP.
. Construct the logical diagrams
of multiplexer/demultiplexer to
solve the given problem.

2b.

2ie.,

Differentiate characteristics of

the given logic Circuits.

. ldentify the given situations
where edge triggering is
preferred over level triggering
with justification.

. Explain with sketches the

working principle of giy,
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=_Topics and Sﬁ-tjpi-cs

1.1 Terms - Bit, Byte, Nibble
1.2 Number systems — Decimal.
Binary, Octal and Hexadecimal
and their conversions from one
number system to another (Integer
and fractional).
1.3 Codes — BCD, Gray, ASCII,
EBCDIC
1.4 Binary arithmetic — Compliments —
1’s and 2’s, Addition, subtraction,
multiplication and division.(up to 8
bit)
Applications of digital circuits,
Comparison of TTL,CMOS.ECL.
Characteristics of digital
ICs.(Propagation Delay, Noise
Margin, Power dissipation, Fan-in
Fan-out. Threshold logic levels).
Basic gates(AND,OR,NOT),
Derived gates (NAND,NOR,EX-
OR,EX-NOR),Universal gates
Basic logic operations using laws
of Boolean algebra. DE Morgan’s
Theorems.

1.1

1.2

1.3

2.1 Standard/canonical forms for
Boolean functions, Min terms and
Max terms.

2.2 Simplification of logical circuit by
way of Sum-of-Product (SOP) and
Product-of-Sum (POS) approaches.

2.3 Expressions simplification using
Boolean algebra techniques (1.e. K-
MAP of 2,3,4 variable K-MAPs)

2.4 Construction of Half Adder and
Half subtractor using K-MAP.

2.5 Necessity, principle and types of
multiplexer and demultiplexer.

3.1 Combinational and sequential logic
Circuits. Block diagram of
sequential circuit

Flip-flops: One-Bit memory Cell
symbol applications of flip-flops.
Types of triggering flip-flops. Edge

TEgJriggered and level triggered. |
T"‘% inciple of working of different |
( (Ol CLTICK

32
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Unit-1V
Microproc
essor: 8086
and
Modern
Microproc
essors

—

| of flip flop.

Unit Outcomes (Uds)
(in cognitive domain)

3d. Choose relevant type of flip-flop
(SR/JK/ D/T) based on given
number of inputs and the manner
in which they affect the binary

state of the flip-flop.

4a. Explain the process of executing

the given instructions in 8086
MICroprocessor.

Derive physical address to
locate the given data from
memory Segmentation.
Compare architecture of
Microprocessor 8086 with the
specified processor on the given
parameters.

Select the CISC/RISC
architecture based processor for
the given situation with
justification.

4b.

4e.

4d.

Unit-V
Assembly
Language
Program
ming
using

8086.

|5a.

Select relevant addressing mode

of 8086 to identify instruction

for solving the given problem

with justification

Choose relevant instruction to

perform the given operation

from the instruction set of 8086

with justification.

Develop assembly language

program to solve the given

expression.

. Develop the assembly language
program to solve the given
problem using decision making

5b.

Sc.

and looping structure.

4.1

4.4
4.5

5.2

53

5.4

Topics alndab-f(;[;ics

flip-flop types- SR, JK, D and T
Flip-flop.

Evolution of Microprocessor and
type. 16-bit Microprocessor-8086.
Features of 8086, pin diagram and
architecture of 8086, lag register
and segment registers of 8086,
Minimum mode and maximum
mode of operation. Timing
diagram. Concept of Memory
segmentation and pipelining,
physical address generation.
Overview of Pentium Family and
processors.

Characteristics of RISC processor.
CISC with RISC in terms of
Instruction set, Length,
addressing modes.

i

Programming Model of 8086
assembly language program.
Addressing Modes of 8086 with
examples.

Group of instruction set-Data
transfer, Arithmetic and Logical,
Branch and loop, Flag
manipulation, shift and rotate and
string instructions, (Only format
and examples)

Assembly Language programs for
(8-bit and 16 bit) Addition
subtraction. Multiplication
Division, Decision making and
looping.
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9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title ‘Teaching |  Distribution of Theory Marks
No. Hours R U A Total
B ) | Level | Level | Level Marks
I | Number systems, Digital Logic
families and Logic Gates . : 4 10 16
II | Combinational Logic Circuits 14 2 4 8 14
I | Sequential Logic Circuits 12 ) 4 6 12
IV | Microprocessor: 8086 and
Modern Microprocessors = i 4 g 12
V | Assembly Language
Programming using 8086. I Y i L2 D
Total 64 8 20 42 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:
a. Undertake micro-project.
b. Prepare journals based on practical performed in laboratory.
¢. Find and Utilize web based / simulator, android applications related to Digital
electronics. And microprocessor 8086.
i.  Undertake a market survey of different digital electronics based application and
Microprocessors.
ii. Prepare a block diagram of application (eg. Gesture recognition or motion
detection (RASPBERRY PI/ARM PROCESSOR) using RISC architecture
and co relate RISC characteristics.

11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
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d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

e. Guide student(s) in undertaking micro-projects.

Demonstrate students thoroughly before they start doing the practice.

g. Itis recommended to perform digital techniques practical on bread board.

h. Guide and motivate student(s) in performing testing and troubleshooting and
implementing programs.

lnr]

12. SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.
The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.
A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:
For Digital Techniques: Student shall design, Assemble, Test and troubleshoot following
micro projects
Burglar alarm
Freezer warning buzzer
A push-button lock
A light-activated burglar alarm
A safety thermostat
An automatic watering system

e Ao o

For Microprocessor: Students shall simulate program using assembler.
a. Checker’s Board using 8X 8 Matrix.
b. Chess Board using 8X 8 Matrix

13. SUGGESTED LEARNING RESOURCES

I\?o Title of Book Author | Publication !j
] Modern Digital Jain R.P. McGraw Hill Education, New “
Electronics Delhi. 2016 ISBN(13): 978-0-07- |

'3 _ 066911-6
2 Digital Prﬂiples?md Leach Donald P, McGraw Hill Education New Delhi, |
Applications Malvino Albert Paul, | 2016, ISBN: 978-93-392-0341-2 '

| Saha Gautam. S :
I 3 Advanced Bhurchandi K-t Tee J‘\\/IcGraw Hill Education New Delhi,
' Microprocessor And | Roy A.K

I 6, ISBN: 9781259006135
| Peripherals 3/E "}/-f:;\ @\{g}
-~ (‘ —

1i5;) I
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1\?(;. Title of Book Author Publication
4 8086 Programming Savaliya M.T. Wiley India, New Delhi, 2013,
and advance processor ISBN: 978-81-265-3091-5
B | architecture
14.  SUGGESTED SOFTWARE/ LEARNING WEBSITES
a. http://www.electrical4u.com/some-common-applications-of-logic-gates/
b. http://www.zeepedia.com/toc.php?digital logic design&b=9
c. http://www.cburch.com/logisim
d. http://www.logiccircuit.org/download.html
e. http://www.learnabout-electronics.org/Digital/dig42.php
f. http://www.electrical4u.com/jk-flip-flop/
g. http://ce kashanu.ac.ir/sabaghian/assembly/8086%20tutorial/8086%20Assembler%20Tu
torial%20for%20Beginners%20(Part%201).htm
h. http://www.firmcodes.com/difference-risc-sics-architecture/
i. http://www.arm.com/products/processors/instruction-set-architectures/index.php
j. https://en.wikipedia.org/wiki/ARM_architecture
k. http://www.botskool.com/user-pages/tutorials/electronics/arm-7-tutorial-part-1
1. http://meseec.ce.rit.edu/551-projects/fall2012/1-1.pdf
m. www.intel.com
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