Government Polytechnic, Mumbai

Department of Computer Engineering

P-23 Scheme

Semester V

(Course Contents)

Programme: Diploma in Computer Engineering

(Sandwich Pattern)




Suussurduy Jaindwoy jo 3dag
requInyy “Ajog JUSIWLRAOD IRD 1wdwdopaaq ummoumy) Suuosurdug sandwo) jo 1dag Juawdo|aAd(] um[noLLm)

aqrey)-uy . Juounreds PeIH ‘10JeUIPIOO unreda(
AAX)\ o\ “ﬂaﬂ»\i‘m

1 - (3AD 2An091g Aremjdiostpia] ) : (JFS) 250D JuSmdWEGU RIS ‘[ : (OFV) 25M0) JudmadTeyug AMqy

“T{ANDQronwmo )/ aforg/ nuarddy/ w ‘0:(QFA)9smo) uoneanpy anje A T(FSA) 2A1n99[7 oy1oadg aunpdiosi( ‘g (DSA) 250 210 213102dg aundiosi: A108a38)) 3sano)
req Egl.qlﬁw £303q ) mud] pug QW (9 JO JNO SHIEW O JO WNWIULM B UIE}GO 0) A10)EpUBW 2q [reys 3 "9smoo a1y Furssed 10§ (] JO JNO HJIBW (p JO WNWIAIM B IMOIS ISOW SJUIPNYS °/
: “3]qeLouIl | Y3 UI PAjoapJal 2q JOU [EYS SMOY UIUres] J1aS, 9
JOleuipJo-0) 200 ‘ST [RUONON (€ 0} JuoeAmnba s1 JIpand | °g
SY2OM 914 SIY(IS+IL+TTHTO) 218 J2)Sauds o) J0J SIN0Y FuIUIEIT [EUOHON f
SHoM VS Juqnsal 29 123dal 0) oAy [[1m %9 [TBJ SE PaTe[odp q [[eYs S)EPIPUBS USY) ‘9S00 AUE Jo IS U syrew Surssed wmuwruru Surmoas jou sI 9}EpIpUED J ‘€
“13JSawWas Jep Ul paute)d(],, Se PAIejoap 2q [[eYS SJBPIPURO A U 9SM0I AUE JO Yd-V Wl srew Jurssed wnwrurw JuLMoas J0U SI AJePIpued J] 7

> & Oo O om & &( “J2JS9WAs 3y} FuLmMp PajoNpUod Yora SHILW ()7 JO SIS SSB[O 0M) JO uonIppe sjuasardar Hi-Vq ' : AON
N UONEUTIEXY SUIUQ) [RWIO] §@)  UOBUTWEXF SUI UQ) #4 JUSWSSISSY [BUWIAIXH # JUIMWSSISSY [WIAU] B): Spuasa
sy SmwEs] JRS-VIS WASAS 33pAMouy] URIPUL-SY] JUSWSSISSY SANPWUNG-Y'S JUIUWSSISSY dAneuULo IV ‘Surures] A1ojeioqe| -7 ‘Gurures| [euon -] ‘Suiires wooIsse[)-1) : SUORBIAIQQY
o8 | les1 001 jeo1 002 00€ 0z oy e for [-Jar | - Jmer
- - - - - - - - - - - - - - - N - - - -
4 v dNI (Areurrdiosipsoju]) DOOW| S09€2OD| L
SwAISAS pappaquiy
o C PUE J9[[01}UOIOIITA] 902€200
o1 |- |- -lsos|ozfos |- - |-]-]|-]- - - - - -
£ v ¢ ¢ asa | ¥ 3uisn sonkjeuy ereq|T>MEN gozezoo) 9
asd duyndwio) pnoj) ¥0ZETOD
051 -|js |l ® hﬂm -|oz|os |- - - - - - - 14 8 14 v1i-1- B dNI 109foi1g JofeN| Z0vEZOD| S
st |-|sjoapszl-Jo|sa|-]-T-1- - | - - z v 3 c-11v] - |oav sdn-yeyg pue diysanousidonug|  zovezLi| v
YA | -j|0n O1 | SZ |ov| OO | OT | 09 0z (114 0€T € 9 T Z|1-1¢€ -~ osa Sunsa] aremyos| s11€200] ¢
$ 34| - |s<|o1 |- |#sz|oO1 | Sz |Oo¥| OO |OI [ 09 [ OC | OC 0ecC € 9 T ¢ |l-1¢ - asda Aunoag samdwo)| $11€200]| 2
str |- sc|on |- Jesz|ot | sz Jor| oot [or [ 09 [ oz | oz | oce v 3 1 v |[-1¢] - | osa SWYILOZ[Y
TN pue [V JO S[ejusurepun, tlige0o)
ud XBA | XBIA HPIM | mstH | TT| TL| 1O
y . SN | ST\ EIN| XEJN (UIN | XBN /sS4 8 ®
bad 23 L | IL ung
p— (-say) uus wwudissy 0
e 5 | mavs | mava | mor [ wivs | HIva fuopena | +ML v_.zk.s.sﬂ: 10| aky oy |on
pre—p— rouseg sadeg | SHP31D suonoN| )3uruteay en1o D ~H 9s1n0) L1 3sn0) sino) | ag
»s Kioay] Jes eIy SAI
ety 1L P T =o paseg ©)0,
b = JwaYaS Surured| oL
2WIYIS JUIWSISSY
f7d: AURYPOS HLAIA : J19)sauIdg
SHIAM 91 : uoneln(q J3)sawag 9 : dmweagold 3O uoneing
yZ€207 : 4834 NWIPLIY WOy 13T PIM (£7-d) awdyg JudWISSISSy pue Suruied|

(wapeq yaimpues) SursauiSuy 19ndwo) ur ewoydi(q :dwwmesSoag
(edjyseseyE JO JUIWILIIACL) ‘AINJISU] SUINOUO)Y A[[BIIWIPLIY)
1equInpy ‘O1uydd)A[04 JUIWUIIACY)



Government Polytechnic, Mumbai Department of Computer Engineering

Programme : Diploma in Computer Engineering and Information Technology (Sandwich

Pattern)
Course Code: CO23113 Course Title: Fundamentals of Al and ML
Algorithms
Compulsory / Optional: Compulsory
Teaching Scheme and Credits Examination Scheme
FA-TH | SA-TH SA
(Hrs. | pA. Tot
CL| TL | LL| SLH|NLH| Credits | TH1| TH2 30 PR |PR | OR | SLA| a
Min)
31 -] 4] 1] 8 4 20| 20 | 60 25 |25#| - | 25| 175

Abbreviations: CL- Classroom Learning, TL- Tutorial Learning, LL- Laboratory Learning, SLH- Self Learning

Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, SLA- Self
Learning Assessment.

Legends: @ Internal Assessment, # External Assessment, *# Online Examination, @$ Internal Online Examination.

Note:

FA-TH represents Total of two class tests of 20 marks each conducted during the term.
FA-PR represents Tutorial Term work of 25 Marks

SLA represents self-learning Assessment of 25 Marks

SA-TH represents the end term examination of 60 Marks

SA-PR represents the end term examination of 25 Marks.

Yipwhe

I. Rationale ¥
Artificial Intelligence (AI) includes the ability to carry out operations that have

historically required human intelligence, such as speech recognition, visual perception, language
translation, and décision- niaking. Machine Learning (ML) is a subset of Artificial Intelligence
(AI) which is the study of patterns and structures in data analysis and interpretation. Students will
be able to apply AI/ML techniques to real- world problems through projects and case studies.

IL. Industry/Employer Expected Outcome
Engineers applying Al & ML concepts should proficiently solve real-world problems,

enhancing decision- making, design and innovation with precision and efficiency.

Fundamentals of AI & ML(C0O23113) (Approved Copy) P-23 Scheme



Government Polytechnic, Mumbai

II1. Course Outcomes

course based lcaming,

Department of Computer Engineering

Students will be able to achieve & demonstrate the following COs on completion of

COI1 | Use basic concepts of Al & ML,

CO2 | Implement relevant search algorithms as applicable to Artificial Intelligence.

CO3 Ap|l>_ly method for knowledge representation to make informed decisions for various
ications,

Co4 Analy;c?ii%chent forms of data with respect to different phases of Machine Learning.

COS | Create data model for Machine Learning Algorithms.

CO6 | Classify the data by performing different Regression Techniques

IV. Course Content Details:

Unit No.| Theory Learning Outcomes (TLO's)

aligned to CO's.

Topics / Sub-topics

TLO 1.1 Describe the different
terminologies of Al

TLO 1.2 List the different
types of Al agent.

Unit - I Introduction to Al |

1.1 Basic Definition and Terminology:
Foundation and Evaluation of Al
Scope of Al, _
Overview of Al Problems
Components of Al

Types of Al

Application of Al

Al vs. ML

® Mo ae o

telligent Agent in Al:
Types of Al agent
Concept of Rationality
Nature of environment,
Structure of agents
Turing Test in AL

1.2

Ao o

Course Outcome: CO1

Teaching Hours: 06 Marks: 06

Fi uhdamentals of Al & ML(CO23113)

(Approved Copy) P-23 Scheme
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nit < Il Problem Solving

TLO 2.1 State the different types of 0.1 Search Algorithms in Artificial
Poueh algorithm, Intelligence:

TLO 2.2 Explain different Heuristic . Terminologies

a
[Search Techniques, b. Properties of search Algorithms

¢. Types of search algorithms:
TLO 2.3 Describe Local Search uninformed search and Informed

*lgorilhm:. Search, State Space Search,

2.2 Heuristic Search Techniques:
Generate-and-Test;

Hill Climbing.

Properties of A* algorithm,
Depth-First Search,
Best-First Search,

Problem Reduction

mo oo oe

2.3 Beyond Classical Search:

a. Local search algorithms and
optimization problem.

b. Local search in continuous spaces

¢. Searching with nondeterministic
action and partial observation.

d. Online search agent and unknown
environments

Course Outcome: CO2 Teaching Hours: 08 Marks: 12

Unit - III Knowledge and Reasoning
TLO 3.1 Describe the architecture of 3.1 Knowledge-Based Agent in Artificial
N intelligence:
Fknowledge—based agent in AL a. Architecture,
3 [TLO 3.2 Explain the different types of b. approaches to designing a
o knowledge-based agent
Reasening in A/ « ' c. Techniques of knowledge
representation, Propositional
logic,
d. Rules of Inference,
First-Order Logic,
Forward Chaining & Backward
Chaining in Al

TLO 3.4 Apply probabilistic reasoning,

™o

Fundamentals of AI & ML(CO23113) (Approved Copy) P-23 Scheme
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Department of Computer Engineering

1.2 Reasoning in Artificial intelligence:
a. What is Reasoning
b. Types of Reasoning

3.3 Probabilistic reasoning in Al

a. Uncertainty
b. Causes of Uncertainty ‘
¢. Need of probabilistic reasoning in Al

Course Outcome: CO3

Teaching Hours: 06 Marks: 12

L1’1;11-.LO 4.1 Differentiate between Al and
TLO 4.2 Explain different phases of
jMachine Learning Life Cycle.

TLO 4.3 Explain different forms of
data.

TLO 4.4 Explain different data
preprocessing methods.

TLO 4.6 Explain the techniques

of Data Cleaning. ’

'[Training vs Testing

IUnlt -1V Introduction to ML

4.1 History and Evaluation of ML, Al vs
ML

4.2 Machine Learning Life Cycle:
Gathering data,

Data Preparation,

Data Wrangling,

Data Analysis,

Train Model,

Test Model,

Deployment

ifferent forms of Data:

Statistics

Data Mining,

Data Analytics,

Statistics Data,

Statistics vs. Data Mining,
Data Analytics vs Data

- Science

4.4 Dataset for ML: Training Dataset,
Testing Datasets,

e

4.3

o a0 o R Mo Ao o

4.5 Data Cleaning: Missing Data, Outliers

Course Outcome: CO4

Teaching Hours: 07 Marks: 10

Fundamentals of AI & ML(C0O23113)

(Approved Copy) P-23 Scheme
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[Unit - V Types of Learning

5.1 Types of Learning:

TLO 5.1 Differentiate characteristics of a. Supervised,

Supervised and b. Unsupervised,
Unsupervised Learning. ¢. Semi- Supervised Learning
TLO S. lai i i )
. 2 Exp m.n Supervised Machine 5.2 Supervised Learing;
[Learning Algorithms. a. Learning a Class from Examples,
TLO 5.3 Explain Unsupervised b. Introduction of different types of
5§  [Machine Learning Algorithms. SuperYlsed Machine Learning
Algorithms
TLO 5.4 Test the validity of Datasets by |5 3 Unsupervised Learning:
‘applying a. Introduction of different types
the Cross-Validation. of Unsupervised Learning
Algorithm:
5.4 Model Evaluation:

a. Training Vs. Testing
b. Positive and Negative class cross-
validation

Course Outcome : COS Teaching Hours: 08 Marks 10

,Unit - VI Classification and Regression
TLO 6.1 Describe different types of 6.1 Linear Regression:
Regression. ‘ a. Assessing performance of
TLO 6.2 Describe the assessing Regression —

b. Error measures,

perfarmanceatRegrossiqn ¢. Overfitting and Underfitting,

| 6 [TLO 6.3 Differentiate between d. Catalysts for Overfitting
overfitting and underﬁttmg by 6.2 Multiple Linear Regression:
example. - a. Multlple Linear regression
equation,
TLO 6.4 Explain the logistic regression b. Implementation of multiple
techniques. ‘ linear regression

TLO 6.5 Create classification matrix for 6.3 Metrics for Regression:
a. Mean Squared Error (MSE),

b. Root Mean Squared Error (RMSE),
¢. Mean Absolute Error (MAE)

given Dataset

Fundamentals of AI & ML(CO23113) (Approved Copy) P-23 Scheme
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L.4 Logistic Regression:

Classification,

Performance,

One, One vs Rest

0. Binary and Multiclass
b. Assessing Classification

¢. Handling more than two classes,
d. Multiclass Classification: One vs

6.5 Metrics for Classification: Confusion
Matrix, AUC/ROC Curve, F1 Score,
Accuracy, Precision, Recall

Course Outcome: CO6

Teaching Hours: 10

Marks: 10

V. Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences.

Practical/Tutorial/Laborator
y Learning Outcome (LLO)

Sr. No.

Laboratory Experiment / Practical
Titles / Tutorial

1 IO 1.1 Install given IDE
for python.

Installation of Python IDE software
Installation of Python “scikit learn” for;
L. Use of google colab

https://colab.research.google.com/)

2 LLO 2.1 Learn libraries
required for ML

Utilizing Python libraries like NumPy,
Pandas, Scikit-learn, and Matplotlib
for data manipulation and visualization

3 LLO 2.1 Implement Breadth
First Search Algorithm.

Write program to Implement Breadth
First Search Algorithm (Uninformed)

in Python

LLO 4.1 Develop Depth
First Search Algorithm.

'Write program to implement Depth First
Search Algorithm (Uninformed) in Python

5 LLO 5.1 Implement Greedy
Best-First Search Algorithm.

Write program to implement Greedy
Best-First (Informed Type) Search
Algorithm in python

LLO 6.1 Develop A* search
Algorithm. '

Write program to implement A* search
(Informed Type) Algorithm in Python

LLO 7.1 Analyze the process
7 of Turing test for given
Dataset.

Analyze the given Case study: How
Turing test is performed between
Responder and an Interrogator?

LLO 8.1 Analyze different
8 datasets with respect to its use.

Explore different dataset finders e.g.
Google Dataset Search, Kaggle, mendeley

etc.

Fundamentals of AI & ML(C0O23113)

(Approved Copy)

Number |Relevant
of hrs. | COs
Co1

2

2 COl1
4 C0O2
4 CO2
4 CO2
4 CO2
4 COo3
4 CO4

P-23 Scheme
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Department of Computer Engineering

LLO 9.1 Build model on Puﬂd model on following data sets in
various data sets. various domains,
a.  Machine Learning data set: e.g.
9 Credit Card Fraud Detection 4 Co4
Dataset
b. NLP data sets: eg. Twitter
Dataset, HotspotQA Dataset
LLO 10.1 Develop program rite a program in python to split any
10 pbased on training and testing  |data set into train and tests sets 4 CO4
datasets,
n LLO 11.1 Analyze the mail  [Case Study of Email spam and non-spam " CO4.5
filtering process. filtering using Machine Learning
LLO 12.1 Develop simple Make a simple program that can talk to
ChatBot you and answer questions. You can start
2 with basic rules and then try to make it 4 €045
marter by teaching it new things.
13 LLO 13.1 Implement Linear [Implement Simple Linear Regression 4 CO6
Regression using python
14 LLO 14.1 Implement Multiple [mplement Multiple Linear Regression 4 o6
egression using python
15 LLO 15.1 Develop program to [Write program to calculate cross 4 Cco6
find cross validation score wvalidation score for any Dataset-like IRIS
LLO 16.1 Implement program [Write program to create confusion matrix
16 for confusion matrix. to 4 CO6
calculate different measures to quantify
he quality of the model

VL. Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills
Development (Self Learning):

Micro Project:
» Develop a micro project for Movie Recommendation System: Use a dataset like the

vV V V V

Movie Lens dataset, preprocess the data (split into training and test sets), train a

collaborative filtering model and generate and evaluate recommendations for users.

Build a system that can understand and read handwritten numbers, like from 0 to 9.

Suggest songs to people based on what they like and listen to

Analyze articles and try to figure out if they are true or made up.

Develop a micro project for Simple Chatbot: define a set of intents and responses and

train a dataset to classify user inputs.

Develop a micro project for Spam Email Classifier in which collect a dataset of labeled

emails (spam or not spam), pre-process the text data (remove stop words, tokenize, etc.)

Case study on Natural Language Generation (NLG) for E-commerce Product Description.

Fundamentals of AI & ML(C0O23113)

(Approved Copy) P-23 Scheme
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VIL. Specification Table

m“ Distribution of Theory Marks
No [Topic Title R v A Total
Level Level Level arks
1 Ilmroduction to Al 2 4 - 06
2 Problem Solving 4 4 4 12
3 P(nowledge and Reasoning 4 4 4 12
4 [Introduction to ML 2 4 4 10
5 [Types of Learning 2 4 4 10
6 [(Classification and Regression 2 4 4 10
Total 16 24 20 60
VIIIL. Suggested COs - POs Matrix Form
' Specifi
Programme Outcomes (POs) ' Porzg::::: (ll’)gz)s)c
Cour (PQ-1 Basic P03 | P04l E 1.>o-5.
se and PO-2 - ngineering | po-¢ PO-7 -
Outc . . Practices f :
omes | Discipline problem| DesEn  |Enging g, ior, * | TR o pso- tpso-2 }"50 3
(COs) Specific | Analysis ment of | Tools Sustainability | en¢ | Learning
Knowledge Solutions and
Environment
Co1 2 1 2 - 2 2 2 1 - 1
CO2 2 2 2 - 2 2 2 2 - 3
CO3 2 1 2 - 2 2 2 2 . 2
CO4 2 2 2 - 2 2 2 2 - 2
COS5 2 2 2 - 2 2 2 | 2 - 3
Legends:- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level ’

Fundamentals of AI & ML(CO23113) (Approved Copy) P-23 Scheme
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IX. Suggested Learning Materials / Books

rir) Author Title kuhlinhu with 1ISBN Number
varson Education, Inc ISBN-13: 978- 0-
1 tuart Russell and  [Artificial Intelligence A Modern |13-
eter Norvig, Approach Third edition 042594
ditors SBN-10: 0-13-604259-7
[Khanna Book Publishing Co.(P) Ltd. ISBN
2 [Dr. Jeeva Jose rntroduclion to Machine 9789389139068
Learning with Python ISBN 9789389139068
k Apress publication ISBN-13 (pbk):
ipanjan Sarkar  [Practical Machine Learning [978-1-
aghav Bali Tusharjwith Python A Problem- [#842-3206-4
Sharma Solver’s Guide to Building [ISBN-13 (electronic): 978-1-4842-
Real- World Intelligent 3207-1
a Systems . » ¢ o
lAndreas C. Miiller 0’Reilly Media, Inc ISBN
4 |& Sarah Guido Introduction to Machine 0352134575
Learning with Python ISBN 9789352134571
Manaramjan s y " |Wiley India
5 |Pradhan, U Dinesh [Machine Learning using Python [ISBN 978-81-265-7990-7
|Kumar ISBN 9 788126 579907
X. Learning Websites & Portals:
Sr. No. [Link / Portal Description
1 https://www.python.org/downloads/ , Python IDE download
2 https://www.pdfdrive.com/machine-learning-step-by- G !
step-guide
3 https://www.geeksforgeeks.org/how-to-install-python- | Guidelines for Installation of
Ex_charm- on- windows python
ttps://stackabuse.com/courses/graphs-in-python-
» 4  |theory-and-i mplementation/lessons/a-star- A* algorithm

search-algorithm
s://www.javatpoint.com/turing-test-in-ai Turing test
ttps:/www.v7labs.com/blog/best-free-datasets-for-machine-1

6 - Datasets
https://www.geeksforgeeks.org/how-to-split-a-dataset-into- o :

7 br ain-and-test- sets-using-python Training and Testing Dataset

8 https://towardsdatascience.com/email-spam-detection-1-2-b0e0 Filtering Dataset

6a5c0472

Fundamentals of AI & ML(C0O23113) (Approved Copy) P-23 Scheme
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XI. Academic Consultation Committee/Industry Consultation Committee:

Sr.
No Name Designation Institute/Organization
I |Ms.Ashatai V Wankar | Leoturerin Computer | 00 b0 chnic Mumbai
Engineering
2 Mr. Priyanka Khadtare Software Developer Nykaa Pvt. Ltd.
3 | Mrs.Neha H Vachani |  Lecturer in Computer Govt. Polytechnic Mumbai
Engineering
RROVED COPY
(}% CDC Co-
. Ceéotdinator, OMtrr(:‘Ig:tor Head of Department
Curriculum Development, .

Department of Computer Engineering
Department of Computer Engineering

I/C, iculum Development Cell

Princﬁ?al

Fundamentals of AI & ML(CO23113) (Approved Copy) P-23 Scheme
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Government Polytechnic, Mumbai Department of Computer Engineering

Programme : Diploma in Computer Engineering

Course Code: CO2M 14 Course Title:t Computer Security

Compulsery / Optional: Compulsory

Teaching Scheme and Credits Examination Scheme

FA-TH [SA-TH | SA

3| - 02 [ 01.( 06 [ 03 20 | 20 60 25 | 25# | - | 25

CL| TL | LL | SLH | NLH | Credits @Hn30 | oo SLA | Total
TH1 | TH2 | MM PR | OR
175

Abbreviations: CL- Classroom Learning, TL- Tutorial Learning, LL- Laboratory Learning,
SLH-Self Learning Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -
Summative assessment, SLA- Self Learning Assessment

Legends: @ Internal Assessment, # External Assessmiént, *# Online Examination, @$ Internal Online
Examination

Note:

1. FA-TH represents Total of two class tests of 20 marks each conducted during the term.
2. FA-PR represents Tutorial Term work of 25 Marks

3. SLA represents self-learning Assessment of 25 Marks

4. SA-TH represents the end term examination of 60 Marks

I. Rationale
The aim of the course is to familiarize students with the basic problems of computer security. They

will include the risks of information systems in the context of confidentiality, integrity and availability
of information security policy development issues system, elements of cryptography, issues of
electronic signatures and public key infrastructure, basic models of authentication, access control
policies, security, communication protocols and application services.

II. Industry / Employer Expected Outcome

Students will be able to A
a) Protect an organization's computer systems, networks, and data from cyber threats.

b) Develop secure system by using security algorithms and tools.

Computer Security (CO23114) (Approved Copy) P-23 Scheme
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HI.  Course Outcomes: Students will be able to

Col Identify the potential threats to confidentiality, integrity and availability of
Computer Systems

C02 Use cryptography algorithms and protocols to achieve Computer Security

CO3 Build systems that are more secure against attacks.

CO4 Apply security principles to secure Operating Systems and applications.

IV. Course Content Details:

Unit [Theory Learning Outcomes Topics / Sub-topics
No. (TLO's)aligned to CO's. J

TLO 1.1 Understand the concept of | Introduction to computer security and security
computer security. trends.

1.1 Definition of Computer Security, Need for
LO 1.2 inci e . A
1 Zfsecuritljnderstand the principles security, Security basics: Confidentiality, Integrity,

TLO 1.3 Understand various types |Availability, Accountability, Non-repetition. Example
of security attacks

of Security, Challenges for security.
1.2 Risk and Threat Analysis: Assets, Vulnerability,
Threats, Risks, Counter measures. '
1.3 Threat to Security: Viruses and Worms, Intruders,
Insiders, Criminal  organizations, Terrorists,|
[nformation warfare, Avenues of attack, steps in attack
1.4 Security attacks: Active and Passive attacks,
. [Denial of service, backdoors and trapdoors, sniffing,
spoofing, man in the middle, replay, TCP/IP Hacking,
encryption attacks, Keyloggers

1.5 Malware : Viruses, Logic bombs.

Course Outcome: CO1 Teaching Hours: 06 - Marks: 08

Computer Security (CO23114) (Approved Copy) P-23 Scheme
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0 2.1 Understand and apply core | Identification, Authentication and Operational
s of identification, urity

uthentication .1 Username and password, Managing passwords,

0 2.2 Understand the importance [ 100%1n8 password.

f security awareness .2 Role of people in Security: Password selection,|
0 2.3 Identify advantages and divin
imitations of biometric iggybacking, Shoulder surfing, Dumpster g,

uthentication. Installing unauthorized software/hardware, Acces

Nonemployees, Security awareness, Individual User

responsibilities

2.3 Access controls: Definition, principle, policies:
DAC, MAC, RBAC.

2.4 Biometrics: fingerprints, handprints, Reti

atterns, voice patterns, signature and writing patterns.

Course Outcome: CO1 Teaching Hours: 06 Marks: 10
TLO 3.1 Understand the ryptography

terminologies and methods of .1Introduction:

Cryptography

ryptography, Cryptanalysis, Cryptology, Substitution
TLO 3.2 Understand & apply echniques: Caesar’s cipher, monoalphabetic and
ifferent cryptography algorithms. olyalphabetic, one-time pad.
TLO 3.3 Understand the concept of 3.2 Transposition techniques — Rail fence technique,|
digital signature & steganography imple columnar

3.3 Hashing — concept
3.4 Symmetric and asymmetric cryptography:
ol o Introduction to  Symmetric  encryption, Data‘

: - Encryption Standard (DES), International Data
Encryption Algorithm (IDEA), Advance Encryption|
Standard (AES-128)
Asymmetric key Cryptography:

RSA  (Rivest—Shamir-Adleman) algorithm, Diffie
| Hellman key exchange (DH). '
3.5 Digital Signature

3.6 Introduction to steganography
ourse Outcome: CO2 Teaching Hours: 13 Marks: 20

Computer Security (CO23114) (Approved Copy) - P-23 Scheme



Department of Computer Engineering

0 4.1 Understand the working of [ Computer Security Technology and Intrusion

ection

A Firewalls: limitations)

Hardware)
Hybrid,

gateway |

Need for Firewall,
Types of Firewalls:
filter, Proxy Server,

haracteristics.
Packet

gateways, level

circuit
mplementing Firewall.

.2 Kerberos: Working, AS, TGS, SS

.3 Intrusion Detection: Intrusion detection Sy!‘cmj
IDS), host-based IDS, network-based IDS, Hone
ts.
.4 Email security: Email security standards: Working1
rinciple of SMTP, PGP, S/MIME.

techniques of Cyber forensics.

Course Outcome: CO3 Teaching Hours : 08 Marks: 08
TLO 5.1 Understand the concept of Cyber Security .
computer security 5.1 Introduction to Cyber Crimes — Hacking,
TLO 5.2 Understand cyber laws, = [Cracking, Viruses, Virus Attacks, Pornography,
Software Piracy, Intellectual property, Legal System
TLO 5.3 Understand procedure & . )
of Information Technology, Mail Bombs, Bug

Exploits, Cyber Crime Investigation

5.2 Introduction Cyber Laws- Introduction to IT act
2000 and IT act 2008, Introduction to the cyber laws.
5.3 Cyber Forensics: Introduction to Cyber Forensic,
Forensic Tools and Techniques, Investigating the

Crime Scene, Rules of Evidence.

(Course Outcome: CO3

Teaching Hours: 06 Marks: 06

Computer Security (CO23114)

(Approved Copy)
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0 6.1 Understand application pplication, Web & Database Security
ecurity .1 Application hardening, application patches, web

ervers, active directory.

TLO 6.2 Understand web security
2 Web security threats, web traffic security

TLO 6.3 Understand & apply

s database security pproaches, Secure socket layer and transport layer]

ecurity, secure electronic transaction
3 Database Security: SQL Injection, Web
pplication & SQL Injection, SQL Injection

revention
ourse Qutcome: CO4 Teaching Hours: 06 Marks: 08
V. Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences.
Sr ctical/Tutorial/Laborator | Laboratory Experiment / Practical Titles/ | Number (Releva
No [y Learning Outcome (LLO) Tutorial of hrs. nt
COs
1 [LLO 1.1. Demonstrate the [Identify malwares and viruses from your 02 col
use of malware and virus Fystem by using any malware/virus detection
detection tools tool.
2 [LLO2.1Learnuseof  [Use keylogger to get confidential data. COl1
Keylogger 02
3 |LLO 3.1 Demonstrate the [Create Digital Signature document using COo2
use of Cryptool Cryptool 04
4 LLO 4.1 Implement | Implement Caesar cipher algorithm COo2
jsubstitution technique. 0
LLO 5.1. Implement Implement rail fence technique & Simple 04 C0o2
5 [transposition technique |columnar techniques.
A LI;ILO 6.1 Apply RSA Encrypt & decrypt a plaintext using RSA 02 Co2
= 6 [algorithm lalgorithm.
7 LLO 7.1 Apply DH-key Perform key exchange using DH algorithm CO2
falgorithm 02
: 8 LLO 8.1Use tool for packetiFilter packets according to protocol using any| 02 COo3
filtering acket filtering tool.
LLO 9.1 Demonstrate the  [Demonstrate the use of following tools: : CO3
9 se of following tools for 04 :
network security o Samspade '
e Nslookup
P g e Whois
v . e Tracert
y
_# Computer Security (CO23114) (Approved Copy) P-23 Scheme

&

v
F

AN



Government Polytechnic, Mumbai Department of Computer Engineering

LLO 10.1. Able to monstrate buffer overflow attack. 2 foos
10 demonstrate buffer 0

pverflow attack !

LO 11.1. DemonstratePerform SQLinjection on any website o
L injection HTMLget) 02
12.1.0  Able tofCase study of cyber-crime, where the attacker "
a  real-worldhas performed any kind of cyber-attack| 02 AL
ybercrime case. repare a report and also list the laws that will
¢ implemented on attacker.

VI Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills

Development (Self Learning):
1. Create a tool to find bugs on website. )
2. Create a script that can detect the presence of a keylogger on endpoint.
3. Create a Phishing Awareness Simulation Tool
VII. Specification Table:
IDistribution of Theory Marks
I}‘Jnit Topic Title R T A | Total
° Level | Level |Level | Marks
1 [Introduction to computer security and security trends. 4 4 i) 8
2 [[dentification, Authentication and Operational Security 4 4 2 10
3 Cryptography 4 4 |12 20
4 [Computer Security Technology and Intrusion Detection ) 4 ) 8
s Cyber Security 5 4 L 6
6 [Application, Web & Database Security ’ 4 ’ 3
Total | 18 24 18 60
VII. Assessment Methodologies/Tools
Formative Assessment (Assessment for Learning)
° TH- Progressive /Periodic Test each of 20 Marks
. TL - Continuous Assessment of Tutorials for 25 Marks
. SL - Continuous Assessment of Self Learning for 25 Marks

Summative Assessment (Assessment of Learning)

o TH - Term End examination of 60 Marks

Computer Security (CO23114) (Approved Copy) P-23 Scheme
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VIIL Suggested COs - POs Matrix Form

Programme Specific
Programme Outcomes (POs) Ovutcomes* (PSOs)
PO-5
PO-1 Basic Engineering
and PO-3 Pns:tcllc:; for o
y PO-6 P
Curare . | Disctpline | PO-2 | pesig PO4 | Sustatnablity | Project | .- rso- [P0
Specific | Problem | Development | Engineering and Manageme wmlﬂt pso-1| 0 7%
(CO%) | Knowledge| Analysis | of Solutions Tools Environment nt "t
col 2 2 ! 2 2 : I N o
C0O2 2 1 2 2 2 2 3 1 3 3
CO3 2 1 2 3 2 2 3 1 3 3
~ Co4 2 1 2 3 2 2 3 i i
iLegends:- High:03, Medium:02,Low:01, No Mapping: -
[*PSOs are to be formulated at institute level
IX.Suggested Learning Materials / Books
Sr. . Author, Publisher, Edition and
No. Title Year Of publication ISBN
01 Cryptography and Network Atul Kahate Tata McGraw Hill
Security '
02 | Computer Security Principles | William Stallings, Pearson Education
and Practices !
03 Principles of Computer Wm. Arthur Conkin Mc Graw Hill
Security + and Beyond
X. Learning Websites & Portals
) 1. http://www.pgpi.org/doc/pgpintro
Q@ 2. http://www.emailtrackerpro.com
3. http://www.kmint21.com
4. http://www.jjtc.com/Steganography/tools.ht
/
Computer Security (CO23114) (Approved Copy) P-23 Scheme
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XI.  Academic Consultation Committee/Industry Consultation Committee:

Sr. Name Designation Institute/Organization
No '
| IMr. Awl Jadhav irector Cybernist Pvt Ltd.
2 rms. Madhuri Arde Lecturer in Information Technology |Govt. Polytechnic Kolhapur
3 rdrs. R. V. Molawade Lecturer in Computer Engineering  [Govt. Polytechnic Mumbai
Ap%ﬁopv
(% C C C°‘°" dinator Head of Department
Curriculum Development, Mumbai Department of Computer Engineering
Department of Computer Engineering’ '~ ‘
Principal
IC, culum Development Cell
Gov

ent Polytechnic, Mumbai Government Polyte‘chm'c, Mumbai

mputer Security (CO23114) (Approved Copy) ' P-23 Scheme
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Department of Computer Engineering

Programme : Diploma in Computer Engineering (Sandwich Pattern)

Course Code: CO23115

Course Title: Software Testing

Compulsory / Optional: Compulsory

Teaching Scheme and Credits

Examination Scheme

FA-TH SA-TH | oo, 8A Total
CL| TuL LL SLH NLH Credits (2Hrs.30 PR SLA
Min)
TH1 | TH2 PR | OR
3 - 2 1 6 3 " 20 20 60 25 - 25# 251175

Abbreviations: CL- Classroom Lcamning, TL- Tutorial Learning, LL- Laboratory Leaming, SLH-Sclf Leaning Hours, NLH-Notional

Leaming Hours, FA - Formative Assessment, SA - Summative assessment, SLA- Self Learning Assessment

Legends: @ Internal Assessment, # External Assessment, *# Online Examination, @$ Interna} On)ine:Examination

Note:

Nab o

Joav

1. FA-TH represents Total of two class tests of 20 marks each conducted during the term.

2. FA-PR represents Tutorial Term work of 25 Marks
3.s1A represents self-leaming Assessment of 25 Marks

4. sA-TH represents the end term examination of 60 Marks

1. Rationale

[ WY

Moy e

MY L
]
5. K1

<

. Fa
L)

Software Testing is the process of verifying a system with the purpose of identifying any

errors, gaps or missing requirement versus the actual requirement. Software Testing is important

because software bugs could be expensive or even dangerous. Leamning this subject will help

students to plan effective test approach and to find bugs in earlier phase of Software Development.

Also, this course will introduce Automation testing which will utilize student’s creativity to

explore new ways to test a system, and thus student will spend less time as a tester and more time

being the Quality Analyst.

1. Industry / Employer Expected Outcome

Engineers applying Software Testing concepts and Tools to proficiently find and solve

errors, gaps or missing requirement to enhancing Software or product with precision and efficiency.

Software Testing (CO23115)

(Approved Copy)
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1. Course Outcomes: Students will be able 10 achieve & demonstrate the following COs on

completion of course tased learming. B
o Describe the concept of Software Testing
oo Apply White Box Testing,
0} “Apply Black Box Testing.
ooe Propare Test Plan, Test Case and bug Report.
QOs Apply Special tests.
Q06 Automate Software Testing and Test software for performance measures using
automated testing tools.
v, Course Content Details:
Un | Theory Learning Outcomes Topics / Sub-topics
it | (TLO's)aligned to CO's.
No.

TLO 1.5. Explain the Precision and Accuracy,

TLO 1.1. State the impact of Bugs

Testing, Software Testing Myths.
TLO 1.3. Use of STLC and V model.

TLO 1.4. Give Characteristics of a good
Software Tester.

Bugs

erification and Validation 13

1.4
LS
1.6
1.7

1.8

Introduction to Software Testing

TLO 1.2. Describe Software Testing, Role of | 1.1 Software Testing Background

1.2. Concept Software Testing, Role of
Testing, Software Testing Myths.

1.1.1 Bug
1.1.2 Reasons behind occurrence of

1.1.3 Cost of Bugs.

Objectives of Testing

STLC (Software Testing Life Cycle)
V model of software testing .
Advanced V model

Characteristics of a good Software
Tester

Software Testing Terms:
Precision and Accuracy,
Verification and Validation

Course Outcome: CO1 Teaching Hours: 06 Marks: 08

Software Testing (CO23115) (Approved Copy)

P-23 Scheme
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TLO 2.1. State the impact of White Box
Testing

TLO 2.2. Describe Classification of White
Box Testing.

TLO 2.3. Use of White Box Testing.

TLO 2.4. Explain various techniques of
White Box Testing.

TLO 2.8. Explain need of White box Testing

White-Box Software Testing

2.1 Concept and Need of WBT,

2.2 Classification of White Box Testing
e Path Testing
e Loop Testing
e Conditional Testing
e Unit Testing
o Integration Testing

with sub- types

2.3 Techniques for White Box Testing
e Statement Coverage
e Branch Coverage
e Path Coverage
e Decision Coverage
e Condition Coverage
e Control Flow Testing
e Data Flow Testing

Course Outcome: CO2

Teaching Hours: 08 Marks: 12

TLO 3.1. Explain the concept of Black-Box
Testing and justify its importance in software
development and quality assurance.

TLO 3.2. Describe functional testing and|
@pply it to verify software features based on
functional requirements. :

TLO 3.3. Explain the purpose of regression

testing and perform test cases to validate
unchanged functionalities after modifications.

TLO 3.4. Apply equivalence partitioning to
reduce the number of test cases while]
maintaining effective test coverage.

TLO 3.5. Identify common software design|
or implementation patterns and validate them
using grey box testing approaches.

Black-Box Software Testing

3.1 Concept and Need of BBT

3.2 Classification of Black Box Testing
3.2.1 Functional Testing
3.2.2 Regression Testing
3.2.3 Nonfunctional Testing

3.3 Techniques for Black Box Testing
3.3.1 Equivalence Partitioning
3.3.2 Boundary Value Analysis
3.3.3 Requirement-based testing

3.3.4 Positive and Negative
Testing

3.4 Grey Box Testing: Concept and Need of GBT

3.5 Techniques for Grey Box Testing
3.5.1 Matrix Testing
3.5.2 Pattern

353 Regréssion Testing

Course Outcome: CO3

Teaching Hours: 08 Marks: 12

Software Testing (CO23115)

(Approved Copy)
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TLO 4.1. Understand the purpose and
importance of test planning in the software

testing lifecycle.
TLO 4.2. Explain the concept and purpose

of an RTM. ‘
TLO 4.3. Create RTM linking requirements

4 ho tost cascs.

H'LO 4.4. Understand/Explain the complete
bug/defm life cycle

TLO 4.5. Use a bug tracking system to log,
update, and track defects and prepare and
linderstand a Test Incident Report

Course Outcome: CO4

TLO 5.1. State system testing and explain its
Fole in the software development lifecycle.
TLO 5.2. Identify and describe various types
of system testing and their objectives.

TLO 5.3. Understand the purpose and types of
ser Acceptance Testing.

TLO 5.4. Define and apply acceptance criteria
Eud Explain the difference between Alpha

5 (and Beta Testing.

TLO 5.5. Understand the purpose and execution

of specialized testing techniques and apply
appropriate test types based on context and

Foﬁware needs.

e —
Test Planning, Documentation and Bug
Reporting:
4.Ipfmt Plan: Goal of the Test Planning
¢ Resource requirements,
o Tester Assignments,
e Test schedule,
o Test Case
4.2 Requirement Traceability Matrix.
4.3 Getting bugs fixed, Bugs Life Cycle.
4.4 Bug Tracking System
o Test Incident Report .
Manual Bug Reporting and Tracking.
Teaching Hours : 06 Marks: 08
Levels of Testing
5.1 System Testing
e Recovery Testing,
e Security Testing,
e Performance Testing,
e Stress Testing,
e Usability Testing,
e Compatibility Testing.
5.2 User Acceptance Testing
e Acceptance Criteria,
e Alpha Testing,
e Beta Testing
5.3 Special Tests
e  Accessibility Testing,
e  Smoke Testing
i Sanity Testing,
o Usability Testing
Marks: 10

Course Outcome: COS T

eaching Hours: 9

TLO 6.1. Identify the drawbacks of manual
testing, such as time consumption, human

error, and scalability issues.
TLO 6.2. Understand why automation is
essential in modern software testing.

TLO 6.3. Evaluate situations to decide whether
to use manual or automated testing.

TLO 6.4. Identify factors to consider when
choosing a test automation tool.

of Selenium WebDriver and JUnit.

TLO 6.5. Understand the purpose and use cases

Automated Tools
6.1 Limitations of Manual Testing and
Need for Automated Testing
6.2 Benefits and limitations of Using Tools
6.3 When to Use Automated Test Tools
6.4 Selecting a Testing Tool
6.5 Automated Test Tools: Selenium
WebDriver, JUnit.
6.6 Features and importance of these Test
Tools.

Course Outcome: C6

Teachiflg:Hours: 08

Marks: 10

ftware Testing (CO23115)
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Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences.

Sr
No

Practical/ TutoriaVLaboratery
Learning Outcome (L1.O)

Laboratory Experiment / Practieal Titles /
Tutorial

No. of
hrs.

Rele
vant
COs

dentify the verification (left side) a
lidation (right side) phases of the V4
odel.

Apply V model for any Software product
for preparing report.

02

Col

dentify  differences  between White|
and Black Box Testing.

Apply techniques of White box Testing on
Given Software system. (Students need to
take their Project as a software system also)
cach techniques need to be taken)

Co2

Apply Techniques of White Box
Testing on a Given Software System

Apply techniques of White box Testing on
Given Software system. E.g.1. Institute
admission process

2. Medical Care center

3. Hostel Management system etc.

Co2

Apply Techniques of Black Box
Testing on a Given Software System

Apply techniques of Black box Testing
on Given Software system. (Students
need to take their Project as a software
system also each techniques need to be
taken)

Apply  Techniques ' of Black Box
Testing on a Given Software System

Apply techniques of Black Testing on
Given Software system. E.g.1. Institute
admission process

2. Medical Care center

3. Hostel Management system etc.

Co3

Develop a comprehensive Test Plan)
document for their software project,
including test objectives, scope,
ttrategy, resources, schedule, test]
ases, and risk assessment.

Prepare Test Plan for your software
project.

02

dentify the functional and non-
nctional system specifications of]
heir software project and design test
ases for applicable special tests such
s smoke testing, sanity testing,
sability testing, and accessibility]
testing.

Identify system specification & design
test cases for
special tests on your software project.

02

COo4

Explain the stages of the Bug Life]
Cycle and apply them by identifying,
documenting, and reporting bugs found
in their own software product.

Study Bug Life Cycle and reporting
bugs for Your software product.

COs

Install, configure, and use Selenium|
WebDriver to automate test cases for
their software project (web-based),
execute them, and validate expected
results through automated scripts.

Test Software using Selenium WebDriver.

02

CO6

Software Testing (CO23115)
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sc JUnit to write, execute, Test software using Junit 0 CO6
10 hvalidate unit test cases for their Javad
software project or  selected

ules, and interpret test results,

VL Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills
Development (Self Learning):

R Write a testing report on given software or application.

> & Design test cases for various software or application

VII.  Specification Table:

‘ IDistribution of Theory Marks
Unit Topic Tit le R T A Total
Ne _ Level | Level |Level | Marks |
| [ntroduction to Software Testing 4 4 - 08
I
> |White box testing 4 4 4 12
3 [Black Box Testing 4 4 4 12
4 [Test Planning, Documentation and Bug Reporting: 2 2 4 8
5 [Levels of Testing 2 4 4 10
6 |Automated Tools 2 4 4 10 @)
Total 18 22 20 60

VIIL Assessment Methodologies/Tools
Formative Assessment (Assessment for Learning)

. TH- Progressive /Periodic Test each of 20 Marks
. TL - Continuous Assessment of Tutorials for 25 Marks
° SL - Continuous Assessment of Self Learning for 25 Marks

Summative Assessment (Assessment of Learning)

e TH - Term End examination of 60 Marks

Software Testing (CO23115) (4pproved Capy) P-23 Scheme
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IX. Suggested COs - POs Matrix Form
ogramme
Programme Outcomes (POs) pecific
Course utcomes*
Outce (PSOs)
St PO-S

(COw) PO-1 PO Engineering PO-7

Basic | PO2 Desigw/ PO4 Practices | PO-6 Life

and | Proble | Developmen | Englneering | for Soclety, | Project | Long

Disci m | tof Solutions Tools Sustaloabllt | Manage | Learnin

pline Al:lyl yyand men t '

Mﬂc ! Environment 8 pso. |PSO| PSO-

Kno 1 -2| 3

wledg

¢
COl 3 - - - - - 2 1 1 1
~ C02 3 2 2 - - 2 2 1 131

CO3 3 2 2 - - 2 2 2 (2] 2
CO4 2 2 2 - - 2 2 2 12| 3
COs 2 2 2 - - 179 1 2 133

X. Suggested Learning Materials / Books

Sr. : . uthor, Publisher, Edition
No. Title r* and Year Of publication ISBN
1 Software Testing Ron Patton

978-1466560680

2 | Software Testing: Principles, Techniques| M. G. Limaye

and Tools
9780070139909
3 Software Testing: Principles and - | Naresh Chauhan
‘ Practices '
@ | 9780199465873

XI. Learning Websites & Portals

1. https://malenezi.github.io/malenezi/SE401/Books/Software-Testing-A-Craftsman-s-Approach-
Fourth- Edition-Paul-C-Jorgensen.pdf

2.  https://www.cigniti.com/resource/e-book/manual-testing-vs-automation-testing/

Software Testing (CO23115) (Approved Copy) P-23 Scheme
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Academic Consultation Committee/Industry Consultation Committee:

XIL
Sr. Name Designation Institute/Organization
No , :
Ms. Prajakta S. Sadafule Lecturer in Computer Engineering Govt. Polytechnic Mumbai
| .
[ Dr. Rupali M. Komatwar Lecturer in Computer Engineering Govt. Polytechnic Mumbai
Mr. Samit Kumar Shukla Project Manager Cognizant Technology
3 Services
APPROVED COPY
W cmta %
ordinator, G. P. Mumbai d of Department
Curriculum Development, - A Department of Computer Engineering
Department of Computer Engineering '
/ \
I/C, Currigutum Development Cell rincipal
Government Polytechnic, Mumbai Government Polytechnic, Mumbai
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Programme: Diploma in Information Technology (Sandwich Pattern)

Course Code: IT23402 Course Title: Entreprencurship and Start-ups

Compulsory / Optional: Compulsory

Teaching Scheme and Credits Namination Schwme
SA- SA
cL|TL L |sul|NuH | credis| Faorm [TH | FA- SLA | Total
(2:30 | PR
PR | OR
Hrs.)
v |- 2 T e |2 s |2su|- |25 |75

Total IKS Hrs. for course: #fe oo == 0y W
Abbreviations: CL- Class: Room*l:.eammg, TL- Tutorial Leammg, LL- Laboratory Learning, SLH-
Self Leamning Hours, NI,&H”Nononal Learning Hours, FA - Formatlve AsSessment SA -Summative
assessment, SLA- Self I,@armng Assessments~ ;. e ,‘x
- Gl .. “ -

‘w \4 ﬂ“‘

l

Legends: @ Internal }i\ssdsﬁmem #gExternal A}sse?{sment [ Qh Lm@ Exggnnatlon, @$ Internal

%éA,W““ L.v.éi j 1

to the greatest poss1b1e exte
successful, their revolution “In short, in addition to
creating wealth from their entreprene reate jobs and the conditions for
a flourishing society. This course will try to inculcate the values of Entrepreneurship and Start
up among the students.

II. Industry/Employer Expected Outcome

Students should be able to understand concept Entrepreneurship and Start-ups.
[IL. Course Outcomes: Students will be able to achieve & demonstrate the following COs on
completion of course based learning

CcO1 Understand the dynamic role of entrepreneurship and small
businesses.
CO2 Create business ideas / opportumtles
CO3 Explain Financial Planning and Control
CO4 Illustrate Break Even Analysis
COs Choose Marketing Strategy
CO6 Explain New Product or Service development
Entrepreneurship and Start-ups Approved Copy P-23 scheme
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V. Course Content Detalls:

Information Technology

I,

it
fg:- Theory Learning Outcomes | Toples / Sub-toples
LO's)aligned to CO's .
B = Introduction to Management
THO D b sdminters b 1.1 Introduction to Management,

Management and administration.

1 TLO 1.2 Define Human Resource
Management

TLO 1.3: Define Management,
organization structure

v"X &

organisation structure
1.2 Difference between M
Administration
1.3 Concept of Scientific Manage
| 4 Functions of management
1.5 Introduction to Human Resource
. Management
Staffing, training & in
Course Outcome; COS
Teaching Hours: 03 hrs
Marks: NA _© v

anagement &

ment

duction to staff.

TLO 2.1: ;Understand
management -

£ B

TLO 2.2: Define Projéct manglgefﬁ’eni

TLO 2.3: Understand CPM, PERT

2 | analysis, KAIZEN,6S = <7 °

financial

G

analysis & application Break even -, ., it : i
> & 17 | CourseOutcome: CO1, Cco2

Financial & Project Management

2.1 Importance of financial management

2.2 Finaneial organization and

wel# 3 management by

: 3 Budgets & their analysis

2.4 Project management i
2.5 CPM, PERT analysis & application

Break even analysis, KAIZEN ,65.

Teaching Hours: 04 hrs
Marks: NA

Structures, differences between = .
entrepreneur & manager

TLO 3.2: State Business Ideas and their
implementation

TLO 3.3: Understand activity map and
business plan.

TLO 3.1: Understand Types of Business -

- \Inti:oductiqn;to'Entrepreneurship

Yefinitions, Traits of an entrepreneur,

Entrepreneurship, Motivation

3.2 Types of Business Structures,
differences between entrepreneur &
manager

3.3 Business Ideas and their
implementation

3.4 Discovering ideas and visualizing the
business

3.5 Activity map

3.6 Business Plan

Double Diamond Approach

Course Outcome: CO3, CO4

l Teaching Hours: 4 hrs
Marks: NA
Entrepreneurship and Start-ups Approved Copy
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Start ups
) TLO 4.1: Understand Idea to Start-up 4.1 Introduction, 1dea to Start-up .
i 4.2 Market Analysis — Identifying the
TLO 4.2: Identifying the target market target market,
TLO 4.3: Understand Marketing and 4.3 Competition evaluation and Strategy
=y Development,

Secountig, KIRK eralysls 4.4 Marketing and accounting,

Risk analysis

Course Outcome: CO6
Teaching Hours: 04 hrs

Marks: NA
S Planning for Startup
TLO 8.1: Understand Financing and '
Protection of Ideas 5.1 Financing and Protection of Ideas

5.2 Fmancmg methods available for start-
TLO 5.2: Know Fmancmg methods;}“’1""“"“I o[, "Wy ups in India

available for start-ups in Ipdia* 53 Communication of Ideas to potential
} xon “’ o wmvestors,;_— Investor Pitch, Patenting

y
"‘
»

- andecenseqll
Strategies for En;repreneurs
6.1 Exit strategles fbr entrepreneurs
+ | bankruptcy, %ud succession and harvesting
E
iupﬁff@ﬁ&y —
Practical { umber | Relevant
No |Laboratory Learning. @ of COs
(LLO) - hrs.
LLO: Able to under
! what is Entrepreneur 2 Co1
5 LLO: Understand start-up of 1 ee;s . col,
-~ for Start-up in current co2
; scenario
3 | LLO: Understand Identification  of  business CO1
Identification of business opportunity # C02,
opportunity
4 | LLO: Unde.rstam.i the Financing the start up CO1,
concept of Financing the 2
Cc0o2
start up
5 | LLO: Able to run the start Running the startup Col,
up -4 CO2
6 LLO: Understand Break Break even analysis
even analysis 2 | C03,co4
7 | LLO: Understand Marketing strategy.
Marketing strategy 4 | CO3,Co4

Entrepreneurship and Start-ups

Approved Copy P-23 scheme
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ln!ormau'on Technology
C03,C0o4

¢ Polytechnic, Mumbai .
Goverzrlngl. Abﬁ: to Write, test Write, fest gml debug 4
8 and . debug applications applications using menu
using menu ’ | ) ——y
. Prepare ject Preparing project report 4 | Co3,
9 LL(: pre ‘MMMM
|l report o —
. BE——
I
v.  Suggested Micro Project/ Assignment/ Activities for Specific Learning / Skills
D‘cvclopmem (Sell Learning):

|. Prepare journal of practical.

2. Preparc a presentation on the topic given by faculty.

V1. Assessment Methodologies/Tools
Formative assessment (Assessment for Fearning)
« Rubrics for continuous assessment based on process and prod

(60 marks)

Summative Assessment (Assessment of Learning)

¢ End term examination, Viva-voce, Workshop performance (140 marks)

]

uct related performance indicators

<>

VII. COs - POs Matrix Form - o3
: ' 3 L % 1 programme
Programme . .. ... .| Specific
Outcomes Outcomes
Cours (POS) (PSOs)
. ~ [pos5 | :
Outco | pgyy | PO-3 o § LY Engineer {*° | PO-7
meS | Basic | PO-2 | Design/ | PO4 | ing PO-6 Life |PS | PS | PS
(CO9) | and Probl | Develop | Enginee | Practices | Project | Log ol o] O
Discipli | em | ment of | ring. | for - | Manage | Learn | - - -
ne Anal | Solution | Tools . | Society, | ment ing 1 3 (
Specifi | ysis | s /| Sustaina Y
c | bility
Knowl and
edge Environ
ment
CO1 - | - 3 3 2 3 (2 - |- 3
CO2 - | - 3 3 3 3 (2 - |- 3
CO3 - | - 3 2 2 3 12 R e 3
CO4 - |- 3 3 3 3 |2 - |- 3
CO5 - | - 2 2 3 3 (2 =" | — 3
CO6 - | - 3 3 3 3 |2 -- - 3
LLegends: - High:03, Medium:02, Low:01, No Mapping: --
Entrepreneurship and Start-ups Approvgd Copy P-23 scheme
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VIIL. Suggested Learning Materials / Books

Sr. Title Author, Publisher, Edition ISBN

No. and Year Of publication

1 | The Startup Owner’s Manual: Steve Blank and Bob Dorf, K 978- )
The Step-by-Step Guide for & S Ranch Publication 098499939
Building a
Great Company

2 | The Lean Startup: How Eric Ries, Penguin UK 978-
Today's Entreprencurs Use 0670921607
Continuous Innovation to
Create Radically Successful
Businesses

3 | Demand: Creating What People Adrian J. Slywotzky with Karl 978-
Love Before They Know They .| Weber, Headline Book 0755388974
Want It %% | Publishing <

4| The Innovator's Dilemma¥The f .. | Clayton M. Chnsteﬂsan, Harvard 978-
Revolutionary Book Tlﬁf Wiw " ~I"business i - 142219602
Change the Way YduDo * cd
Business L S0

IX. Learning Websites & Portals
1. https://www. ﬁmdahl&com/learn/rqources/gmdes/staﬁup W e
& structure/

2 https://corporatefinanceinstitute. ccsm/resourc
3. https://www. ﬁndericom/small-busﬁxesstiﬁngn
4. https://www. proﬁtbooks net/fundmg-optlons

X. Academic Consultation

‘6w1e§dge1ﬁn ce/coigpo

~to-

Coordinator

Curriculum DeveloM

Department of Information Technology

I/C, Curriculum Development Cell

Entrepreneurship and Start-ups

Department of Information Technology

Princi

Approved Copy

APPRWPY

CDC Co-ordinator
G. P. Mumbai

Sr. |Name
No
1 s. Namrata A. W Ernment Polytechnic,
umbai
2 Ms. Dipali Gosavi Government Polytechnic,
Information Technology Mumbai
Department
3 lMiss. Rohini Yadav Associate Developer MUFG Mumbai
ie epartment

P-23 scheme
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Government Polytechnic Mumbai Department of Computer Engineering

Programme : Diploma in Computer Engineering

Course Code: CO23402 Course Title : Major Project

Compulsory / Optional: Compulsory

Teaching Scheme and Credits Examination Scheme

FA-TH |SA-TH o, | SA

CL|TL| LL | SLH | NLH | Credits (2Hrs.30 PR
T1 | T2 Min) PR [ OR

SLA | Total

- |— 04| 04 | 08 04 - - - 50 | — [50#| 50 | 150

Abbreviations: CL- ClassRoom Learning, TL- Tutorial Learning, LL- Laboratory Learning,
SLH-Self Learning Hours, NLH-Notlonal Leammg Hours, FA - Formative Assessment, SA -

Legends: @ Internal Assessment 3 ;‘&?n Line Examination, @$ Internal
i !

Online Examination
Note: N
1. FA-TH represents Total gf" J f a’%gted during the term.
2. FA-PR represents Tutorial Term

3. SLA represents self lear
4. SA-TH represents the

I Rationale:

system development process i.e.

design, analyze, coding, debugél g p student to acquire skills and

attitudes to work as a software developer.” ™

II. Course Outcomes: Student should be able to

CO1 | Works in groups, co-ordinate work, develop leadership qualities.

CO2 | Identify the problem in any existing system.

CO3 | Analyze the project requirements.

CO4 | Choose relevant solution for the problem by using acquired practical knowledge.

CO5 | Prepare project proposal including action plan.

CO6 | Implement planned activity in a group/project implementation.

CO7 | Prepare project report after performing due plagiarism check using appropriate tools.

Major Project (CO23402) ) .+ (Approved Copy) ; (P23 Scheme)




Government Polytechnic Mumbai Department of Computer Engineering

II. Course Content Detalls:

‘;"o“ Topics / Sub-topics
Arca of Selection for the project

These are only guidelines. Any innovative ideas related to Computer engineering

ficld may be included:

Advanced Mobile Applications.

Al and Robotics.

Internet of Things.

Networking

Animations.

Big data and data analytics.

Machine Learning,

Embedded Systems.

Designing software for.

10. Cyber securit_y{ﬁi”"g" 18

11, Cloud Computingh=-—— "%,

12. Interfacifig-offobile devices with aw

13. Image{é’ro%sfng o 2

0P IO W —

&

Cio e
fo choos fsmtaﬁge
it “to industries/i

s
.3 Sebr T
\

opic to work by doing
ons/market fields (for

- by each group. (The project

will be select ide. Synopsis document should be

of 2-8 pages) .
5. Progressive presentation of work.
6. Prepare a project proposal including action plan, methodology to carry out

project work, So that it can be implemented smoothly.
7. Allocation of work responsibility to each group member.
8. Prepare system design including DFD, UML diagrams,
9. Actual implementation of planned work/project modules.
10. Testing of each module.
11. Assemble different modules together.

12. Progressive presentation of work.
The activities should be monitored and guided by Project Guide every week during

the contact hours provided for the same. The project diary should be maintained by
student and get it checked by the Project Guide every week.

Course Outcome: CO1, CO2, CO3, CO4, COS5, CO6

fajor Project (C0O23402) (Approved Copy) (P23 Scheme)
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Government Polytechnic Mumbai Department of Computer Engineering
Guidelines for writing Project report
Suggested contents of the Project report
o Title page (with name of team members and mentor teacher)
o  Certificate (in the Format given in this document as annexure A)
¢ Acknowledgements (this may need revision at the end of the final semester)
¢ Abatract (in one paragraph not mote than | 50 words)
¢ Content Page
Chaptens

1. Chapter-1 Introduction (background of the Industry or User based Problem/Task)
2. Chapter-2 Literature Survey (o finalise and define the Problem

3. Chapter-3 Scope of the project

4. Chapter-4 Mcthodology

S. Chapter-S Details of designs, working and processes

6. Chapter-6 Results and Apphcahons

3 8. Appendix (if any) ' g
9. References and B| Hography = FT Y
Note: , B
i. The report sho tain as many diagrams ﬁgures ind charts etc as relevant for
the project. fi v/
ii. Originality o l_ e feport (vﬁt!;en in QB{E er given more importance
rather than qualif; Y of printing-and Useﬁ%f gloss}& ti<colour printing
e T ﬁes Ng;v,goqlan g8
ngs- lﬁ(bold), contents—
[} { . 10
e Line spacmg :
e Header content: I\% : trient at leﬁ side
Title of the prOJect at right side
e Footer: Page number at center.
Course Outcome:CO5, CO7
IV.  Criteria of Marks for Formative Assessment for Major Project-Execution and
Report Writing.
Sr. No. Criteria ) Marks
1 Project Proposal/Identification 10
2 Punctuality and overall contribution 10
3 Execution of Plan during sixth semester , 10 .
4 Project Report including documentation . 10
5 Presentation ‘ i 10
L Total | 50

. Major Project (CO23402) (Approved C‘opy) (P23 Scheme)
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Government Polytechnic Mumbai

vl

Report Writing

Evaluation shall be carried out according to following criterin. For each project, students from

the concemed group should be asked to make presentation of their project, in front of the
external and internal examiners which should be followed by question answer session to

ascertain the contribution made by each student.

Depariment of Computer Engineering

Criteria of Marks for Summative Assessment of Major Project Execution and

Sr. No. Criterin Marks
1 Project Proposal/Identification and overall contribution 10
2 Execution of Plan during sixth semester 10
3 Project Report including documentation 10
4 Presentation 10
S Question and Answer 10
Total | 50
VL. Suggested Rubric for Major Projec Eﬁ%&‘éﬁi’g an
[ S. [ Characteristic | Poor ol Excellent
No. | to be assessed R e R
1 Problem/Task | i. Relatefo-few - | i. Related to some Take care of
Identification | POS 4™ 27 | pos ... . more than three
(Project Title) %/ gl POS
T Scope of
at gue: problem/task
R s very clear
2 Literature i At-least 10 A clear About 20
Survey / mary | releyant sources, at [ re urces, | relevant
Industrial and sel 7 least5 latest™ 15 £4| mg st sources, most
Survey very ol fri latest
3 Project Methods ppropriate pl ropriate and Appropriate and
proposal appropria tailed plan with | detailed plan
steps not 2 Plan B for critical | with Plan B for
mentioned, Design | critical-activities activities critical
of prototype not not mentioned. mentioned, but activities
started (if Time line is not clarity is not there | mentioned,
applicable) developed Design | in methods, time clarity in
of Prototype is not | line is given but methods with
complete (if not appropriate. time line,
applicable) Design of Detailed design
prototype is not of prototype (if
detailed (if applicable)
applicable)
4 Final Report Very short, poor Detailed, correct Conclusions. Very detailed,
Preparation quality sketches, and clear | Sufficient Graphic | correct, clear
Details about description on Description. description of
methods, material, | methods, methods,
precaution and materials, materials,
conclusions precautions precautions and
<+ omitted, some conclusions,
& details are wrong B Enough tables,
& [5__ | Presentation | Major information | Includes major Includes major Well organized,
(4pproved Copy) (P23 Scheme)

Major Project (CO23402)
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Government Polytechnic Mumbai

Department of Computer Engineering

VIII. Learning Resources:

Magazines:

Sr. Title
No.

17 IEEE Transactionsf J ogrﬁgls

Computer Today

PC

Quest

Computer World

2
3
4 Data Quest
5
6

Any journal related to Computer/Information Technology/ Electronics field.

Major Project (CO23402)

(Approved Copy)

(P23 Scheme)

is not included, information but information and includes major
information is not | not well organized | well organized but | information,
well organized and not presented | not presented well | well presented
well
6 Defense Could not reply to | Replied to Replied properly Replied to most
considerable considerable to considerablo of the questions
number of number of number of properly
question, questions but not | question,
yery properly
VIL.  Suggested COs - POs Matrix Form
Programme
Programme Outcomes (POs) Specific
QOutcomes* (PSOs)
PO-5
BaPlO.l | v;ﬂ’ngineerlng
sic and .| "Practices for
OI:::or:e Discipline| po-2 ; deq‘y’?‘ . PO-6 FO-7
s Specific Probi Ainabil Project | Lifelong PSO |pso
(COs) | Knowledg A:IOa lyesll: & anagem Lea;nln PSO-1| .5 | .3
€ 4
Co1 1 2 i 3 2 12 -
Co2 3 3 3 2 13]3
CO3 3 2 3 2 313
CO4 3 3 3 2 3 (3
CO5 3 3 3 2 13]3
CO6 3 3 3 2 |3]3
co7 3 3 3 2 1313
I egends:- High:03, Medium:02,Lo ks
*PSOs are to be formulated at institute level
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Department of Computer Engineering

Government Polytechnic Mumbai
IX. [Industry Consultation Committee!

sNro' Name R Designation Institute/Organisation
1| Mr. Samit Kumar smaﬁéggﬁm gmﬁmxfffi

2 | Mrs. Megha Yawalkar :;f"::'ﬂ‘: Computer Govt, Polytechnic, Pune

3 gt el Ashek éﬁ;ﬂ,{:‘a’m"“'“ Gowt. Polytechnic, Thane
4 | Dv. Rupali Komatwer [l;;z:r:ﬂlgf mputer Govt. Polytechnic, Mumbai

APPROVE

AP
Coordinator,
Curriculum Development,

Department of Computer Efiginge .

I/C, iculum Developm e
Govt. Polytechnic, Mumbai

(P23 Scheme)

(Approved Copy)

Major Project (CO23402)
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Government Polytechnic, Mumbai Department of Computer Engineering

Programme: Diploma in Computer Engineering (Sandwich Pattern)

Course Code: CO23204 Course Title: Cloud Computing

Compulsory / Optional: Optional

Teaching Scheme and Credits Examination Scheme
FA-TH ’;‘:{‘ SA

CL | TL | LL | SLH | NLH | Credits (2Hrs3 FA- PR SLA | Total
T1 | T2 | 0 Min) PR | OR

2 | -2 - 4 2 - | - - 50 50# | -- = 100

Abbn;vlations: CL- Classroom Learning, TL- Tutorial Learning, LL- Laboratory Learning, SLH-Self
Learning Hours, NLH-Notional Leamning Hours, FA - Formative Assessment, SA -Summative
assessment, SLA- Self Learning Assessment

Legends: @ Internal Assessment, # External Assessment *# Onlme Examination, @$ Internal Online
Examination

I. Rationale n
Cloud computing facilitates the access of* apphcatxons and data from any location worldwide and from

~any device with an internet connection. It offers businesses with scalable computing resources hence
saving them 6n the sost of acquiring and maintaining them. This course covers a series of current cloud
computing technologies, including technologies for Infrastructure as a Service, Platform as a Service,
Software as a Service, and Physical Systems as a Service. For different layers of the cloud technologies,
practical solutions such as Google, Amazon, Microsoft, SalesForce.com, etc. solutions as well as

theoretical solutions are introduced.

I1. Course Outcomes: Students should be able to

CO1 | Describe the basic coﬁcz:pts of Cloud Computing.

CO2 | Use concept of Virtualization in Cloud Computing.

CO3 | Analyze various cloud storage systems.

CO4 | Demonstrate cloud Monitoring and Managemer;t techﬂiques‘f

COS5 | Study and Use concept of Cloud Security.

"CO6 | Compare different available Cloud Platforms.

Cloud Computing (CO23204) Approved Copv P-23 scheme
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II1. Course Content Detalls:

Department of Computer Engineering

Unit [Theory Learning

Onlcomci Toplcs / Sub-toples

to CO's.

L.O 1.2 Describe Cloud Deploymen

LO 1.3 Leam Cloud Servic

efits, Architecture
nfrastructure.

be Cloud computing [ Introduction to Cloud Computing

LO 1.4 Learn Cloud Economics,
and|],3 Cloud Service Models: 1aaS, PaaS, SaaS.

I.I  From Client-Server and col'lnboralive

somputing to Cloud computing, Defining cloud
omputing, Characteristics of cloud, computmg:

1.2 Cloud Deployment Model: Public cloud, Private
loud, Community cloud, Hybrid cloud.

1.4 Cloud Economics and Bencﬁtg
1.5 Architecture of Cloud computing
1.6 Cloud Computing Infrastructure

Course Outcome: CO2

Teaching Hours :5

TLO2.1Learn Characteristics and
types of Virtualizations

TLO 2.2 Describe Virtualization
examples, advantages and
disadvantages

irtualization ) .
2.1 Introduction, Characteristics = of virtualized

environment '

2.2 Virtualization Types ;
2.3 Technology Example: Vmware, Microsofi]

Hyper-V, KVM , Xen server o
2.4 Advantages of Virtualization, VM Migration,

'VM consolidation and VM Management
2.5 Disadvantages of virtualization

Course Outcome: CO2

Teaching Hours :5

TLO 3.1 Describe Storage system
architecture.

TLO 3.2 Learn VDC .

TLO 3.3 Learn Block and file storage
virtualization.

3 [TLO 3.4 Understand VSAN and -

benefits.

TLO 3.5 Learn Cloud file systems E,

Storage in Cloud

3.1 Storage system architecture,
3.2 Virtual Data Centre (VDC) : Architecture, VDC
Environment, server, storage, networking

3.3 Block and file level storage virtualization

3.4 Virtual Storage Area Network (VSAN) and
benefits

5 Cloud file systems: Google File System (GFS)
d Hadoop Distributed File System (HDFS)
omparison of GFS and HDFS.

iCourse OQutcome: CO3

Teaching Hours :5

Cloud Computing (CO23204)

Approved Copv P-23 scheme




Government Polytechnic, Mumbai Department of Computer Engineering

I Cloud Service Provider and users

O 42 Leam SLA types, Lifey2 SLA(Service Level Agreement) management:

le Of SLA . ypes of SLA, Life cycle of SLA.

O 4.3 Leam cloud portal and its4,3 Service catlog, management and functional
nctions. nterfaces of services
4 Cloud portal and its functions
.5 Cloud Service life cycle phases: Service]
lanning, service creation, service operation and
ervice termination,4.6 Software defined approach)
d techniques for managing IT resources
[Course Outcome: CO4 Teaching Hours :5

TLO 5.1 Learn cloud securitySecurity in Cloud Computing

undamentals and clod risks. .1 Cloud Security Fundamentals

TLO 52  Apply  security]5.2 Cloud Risk

Technologies on Cloud data. .3 Cloud Risk division: Polity and Organizational

TLO 5.3 Learn Digital identity andRisks, Technical Risks and Legal risks

faccess management. .4 Technologies for Data security, Data security
isk

.5 Digital identity and access management

.6 Content level security

.7 Security-As-A-Cloud Service

Course Outcome: CO5 Teaching Hours :5
LO 6.1 Learn Cloud trends, cloudiCloud Computing at Work

blatfonns. .1 Cloud trends in supporting Ubiquitous|

TLO 6.2 Understand Future of cloudComputing

fand applications of cloud .2 Cloud Platforms: Amazon EC2 and S3,

TLO 6.3 Learn migration to cloud. icrosoft Azure, Cloud stack, Inter cloud, Google
IApp Engine, Open stack, Open Nebula etc.

6.3 Future of Cloud-Based smart Devices, Faster
time to Market for Software

6.4 Applications, Home Based Cloud Computing,
Energy Aware Cloud Computing

6.5 Migrating to the Cloud: which application do
you need? Sending your existing data to cloud, Cost
Saving.

Course Outcome: CO6 - Teaching Hours :5

Cloud Computing (CO23204) Approved Copy P-23 scheme
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al Experiences.
{V. Laboratory Learning Outcome and Aligned Practical / Tutorl pe
- | 0.of [Releva
“tical/TutorialLabora St No fLaboratory Experiment / Practica h"_ t COs
ory Learning Outcome Titles / Tutorial
1 Revise cloud | [Review of cloud computing and its 02 (Ol
hitecture. — ' 02
LO2.1 Leamn Creation of | 2 Creating Virtual Machines, installing o2
irtual Machines, Operating system and applications of
Virtual Machine. : — 0
JLLO3.1 Leam to delete and| 3 [Deleting Virtual Machine and recreating it. o2
recreate VM.
ot CO2
LO4.1 Leamn to create VM| Create a VM image and create VM from| 2
ma captured image. 55 |
LOS.1 Leamn the process Create and document the process of o3
f creating a Microsoft 5 |creating a Microsoft Azure Account (or any|
Account (or any other other free)
! —her| 02 [CO3
w.l explore Microsoft 6 Create a free Microsoft Azure (or any other| 02
’s management free) account and
console lexplore its management console
J.1.O7.1 Study current ;  [Study Current Technologies for Large Data 02 [CO3
logy for Large Data i;ocessing (Google-GFS, BigTable and
ing apReduce)
LO8.1 Use Amazon EC2 8 Demonstrate and use Amazon EC2 or 02 [CO4
r Google cloud for storage. Google cloud for storage.
[LLO9Y.1 Install web server 9 Installing web server (Apache Tomcat) on 02 [CO4
on VM and host simple web 'VM, hosting simple web application on it.
fapplication on it.
[LLO10.1 Implement the 10 mplementation of Virtualization using VM| 02 CO4
Virtualization using VM’s Ware ‘s Workstation or Oracle‘s Virtual
Workstation. Box and Guest O.S. :
A ' 11 [Case Study of Security as a Service A 02 ICO5
NA 12 Casc? Study: PAAS(Facebook, Google App| 02  |[CO6
[Engine)
INA 02
13 (Case Study: Amazon Web Services. CO6
LO11.1 Learn Installati .
and Configuration of Aol | 14 |nstallation and Configuration of 02 1CO6
CloudSim. CloudSim.
LO12.1 Learn to build o .
L{Lplication on cloud. 15 |Building Application on Cloud 02 1COo6

Cloud Computing (C0O23204)

Approved Copv

P-23 scheme
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V. Assessment Methodology/Tools

Formative Assessment:

Formative assessment of S0 Marks

Summative Assessment (Assessment of Learning)

End term External Practical examination, Viva-voce, Workshop performance (50marks)

V1. CO Vs PO and CO Vs PSO Mapping

CO | PO1 | PO2 | PO} | PO4 | POS | PO6 | PO7 | PSOI PSO2 PSO3
CcOol | 2 3 1 - 1 3 1 2 2
C0o2 | 3 k} 2 - 3 3 2 2 3
Cco3 1 3 3 2 - 3 3 3 3 3
CO4 - 3 3 2 1 3 3 3 3 3
cos| - 3 2 1 3 3 3 3 3
*
/
VII. Suggested Learning Materials / Books
Sr. . Author, Publisher, Edition and
No. Ll Year Of publication ISBN
Cloud Rajkumar Buyya, J.Broberg, A. ISBN: 978-0-470-88799-8
1 Computing, Goscinski
Principals and | A John Wilwy & Sons, Inc.,
Paradigms
Cloud Rishabh Sharma Wiley Publication ISBN: 978-81- 265-5306-8
2 Computing
Handbook of Springer Publication ISBN: 978-1- 4419-6524-0
3 Cloud - ! v
Computing
Mastering Rajkumar Buyya. Christian ISBN: 978-1-25-902995-0
Cloud Vecchiola, Tata McGraw Hill
4 Computing Publication

Cloud Computing (C0O23204) Approved Copv P-23 scheme
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VIII. Learning Websites & Portals E-References:

l.https://www.gccksforgccks.org/cloud-compuling/cloud-compgting/
2.https://www.scribd.com/document/539915742/C loud-Computmg-Notcs ‘
3. https://www.mtorinlspoint.com/cloud_computing/cloud_computmg_tutorml.pdf

IX. Academic Consultation Committee/Industry Consultation Committee:
oy Name Designation Institute/Organization
No
1 rs. Vandana S. Lokhande Lecturer in Computer Engg. [G.P. Mumbai 6\
2 rw rs. Neha Vachani Lecturer in Computer Engg. [G.P. Mumbai
Volkswagen IT Services India Pvt. Ltd.

3 lMs. Varshali Cholake-Landge [Senior Software Engineer

APPROVED COPY
Coordinator, CDC Co-ordinator Head of Department
G. P. Mumbaij " Department of Computer Engineering

Curriculum Development,
Department of Computer Engineering

v

I/C, Curricttum Development Cell )
Government Polytechnic, Mumbai Government Polytechnic, Mumbai

Cloud Computing (C023204) Approved Copv P-23 scheme
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Programme : Diploma in Computer Engineering

Course Code:C023205 Course Title : Data Analytics using R

Compulsory / Optional: Optional

Teaching Scheme and Credits Examination Scheme
FA-TH [SA-TH 1o, | SA
CL |TL | LL | SLH | NLH | Credits (2Hrs.30 PR SLA | Total
T1 | T2 Min) PR | OR
02 |—]02| - 04 02 - - - 50 [50#| - | - 100

Abbreviations: CL- ClassRoom Lemgng, 5, 1L Tutoria wmmg;' Labotatory Léathing, SLH-Self Leaming Hours, NLH-Notional
Leaming Hours, FA - Formative Assessment, SA -Summnt‘l\/e a&sessmem SLA eIfLearmng Assessment
Legends: @ Internal Assessment, # E.x& Absessmn(,, *40n Linie Exammatlon, @S Tﬁmmgl‘ On xamination

Note:

1. FA-TH represents Total of twg,: fass
2. FA-PR represents Tutorial Tern A
3. SLA represents self leaming ;
4. SA-TH represents the end tegg

1. Rationale &
Data Analytics § ) - ing.data sets clusions about the
information they cont: ith the. a;g&of spgg;@zed sy,_'gm,an i s course introduces

the most popular data an: AlCS tool ‘R’. The R languaée 1s’w1de1y

leading language in
II. Industry/ Empl

Students will be able
1. Analyse huge data
2. Develop statistical soft

;pected Outcomé .

III. Course Outcomes: Students wil e & demonstrate the following COs on

completion of course based learning.

co1 Understand the Basic concepts of Data Science.

CO2 Perform different operations on R data structures.

Co3 Import/Export data from/to various files, database.

CO4 | perform Graphical analysis of imported data.

CO5 | Build relationship model of data using Regression techniques.

Co6 Implement Object Oriented features of R.

Data Analytics Using R (CO23205) "' (Approved Copy) - P23 scheme
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Government Polytechnic, Mumbai

IV.Course Content Details:

nitTheory Learning Topics / Sub-toplcs
No. JOutcomes (TLO's)aligned
CO's.

LO 1.1 Understand notion [Introduction to Data Sclence

A 1.1 Data Science Basics

LO 1.2 Identi ata Science

mponents and‘};)roblem 1.2 Introduction to Components of Data Science
1 kolving steps in data science 1.2.1 Big Data

1.2.2 Data Mining

LO 1.3 List tools used in
ta Science

TLO 2.1 List features an
basic data types in R

TLO 2.2 List Data
tructures in R

LO 2.3 Perform different
perations on R data
tructures.

1.2.3 Data Analytics
1.2.4 achine Learning

’isrmmeh%mm&swps in Data Science
& Pﬁ*l 3.1 Collecting data
41.3.

Data Preparation
Model Planning

Model Building
Driving insights and generating reports

Taking decision based on 1n51ghts

1i1.3.6
ily)

Tools for Data- Sc1ence(L1st
1.4.1 Data Analysis tools
1.4.2 Data Warehousing

: 1.44 Machine Learning to
1.5 Job roles in Data Scwnce Iny

2.1 Overview
2.2 Features of R
2.3 Basic Data Types and Operators in R
2.4 Data Structures in R
o Vectors
Factors
Arrays'
Matrices
Dataframes
e List

2.5 Vectors
2.5.1 Properties of Vectors: type, length, attributes.

2.5.2  Working with Vectors

Data Analytics Using R (CO23205)

(Approved Copy) - P23 scheme
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¢ Creating and Deleting Vectors of different types
using: seq( ),
assign( ), Vector( ), rep( ), ¢( ), rm( ) functions
e Sorting vector: sort( ) function
o Dealing with NA (Not Available) values
2.5.3  Vector Indexing
2.5.4 Reading data using scan( ) function.
2.6 Factors

2.7 Arrays
2.7.1  Operations on Array and elements manipulation

Course Outcome: CO2 _ Teaching Hours : 08

Structures in R
TLO 3.2 Perform different
operations on R data
tructures.

4
(R

TLO 31 List DatnﬂData Structures in R(Contd.)

,)-mﬂ*’-bi e *f“t"lvpr
‘M'?\tncés
3 éﬂinons on lMatnx and element manipulation

B " o Creatmg Mamces

': N Properties of Matrlx gh( ), dim( ), length( )

; functions # xm;}@\
.o Naming rows and ctﬂumx:{s, in Matrix:
4. . Townames(), colnames( "&
| % . ¥ Agessmé" andsareplaciﬁg Ma}nx elements using

Matrix: rbind( ),

- Matrix Aﬁihmehc

2 D&ata;‘rames

3}Q FOperat

3.

element

anipulation

Creating D
rom Dataframe

g: Adding rows and columns,
aframes, Melting and Casting of

Dataframe

Sorting Dataframe: order( ) function
Data Sampling.

Deleting data

[}

3.3 List
3.3.1 Operations on List and Components manipulation

o Creating List and Accessing List components

¢ Inserting and deleting components to/from List
3.4 Date and time functions in R
3.5 Strings in R

o Working with String using different string

functions.

Data Analytics Using R (CO23205)

(Approved Copy) P23 scheme
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3.6 Control Structures in R
1.6.1 ifelse
3.6.2 For loop
3.6.3 While loop
3.6.4 Repeat loop
3.6.5 Next, break
3.6.6 apply( ), sapply( ), lapply() functions

Course Outcome:CO2___ Teaching Hours :08

TLO 4.1

mport/Export data
m/to various files,

atabase

LO 42 Perform
hical analysis of

A

Working with Data

4.1 Functions in R '
4.1.1 User Defined Function '
L4 &@vsﬁ%ﬁ@luaﬁon of Function
5 Tport and Export data to/from CSV file

imported data. | 43 Import and Export datato/from Excel fie
. |! ;184 Database connectivity via ODBC , .
3 Ff:fv*"- ; « Import data, performdiffgrent operation on 1t
2 ‘s Export data to database.
4.5 Import XML file. e
“TT e Convert XML file to: Datatra ;
4.6.4 Histogram
4.6.5 Boxplot
( ours :06
TLO 5.1 Build
relationship model of:
using Regression
techniques
TLO 5.2 Implement 2 near
Object Oriented features of] 5.2.2  Multiple Regression
5| R 5.3 Object oriented programming in R
5.3.1 S3 and S4 classes.
e Creating classes and objects.
e Implementing object oriented feature like
Inheritence.

Data Analytics Using R (CO23205)

Course Outcome: CO5, CO6 Teaching Hours :04
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IV. Laboratory Learning Outcome and Aligned Practical / Tutorial experiences.

Sr. | Laboratory Learning |Laboratory Experiment / Practical No.of | Relevant
No_| Outcome Titles / Tutorial Titles hrs. COs
1 | LLO L1 Install R 1.1 Installation of R and R-Studio. 2 ol
studio and setting up R 1.2 Setting up R environment
environment
2 | LLO 2.1 Perform 2.1 Create Vectors using different 4 co2
different operations on functions.
R data structures. 2.2 R as calculator: Perform various
mathematical operations on Vectors
Write R function to create 2 dimensional
4x3 Array of se; ence of even integers
eate L e
3 | LLO 3.1 Import/Export [D elop R séript to import/export data 2 COo3
data from/to various _giffro W‘%\’Fg‘“? 1?2? i iy X
files, database. % | ) €SV file and perforrmg,armgy,\ "
operatlons onit.
4 | LLO 4.1 Perfc 4 1 Draw simple graph usmg plot( )‘; L, 2
Graphical - fusietion for aiVector., ‘ ! CO4
imported data ’;
character)
5 | LLO 5.1 Buil Write R script to build: 2 CO5
relationship mi 5.1 Ln;ear regressan model.
data using Regrt i u sion 1 :
techniques.
6 LLO 6.1 Implemen Cco6
Object Oriented features 2
of R.
7 | LLO 7.1 Perform ipt 2 Co2
different operations on (7.1 Find row and column index of '
R data structures. maximum and minimum value in a
given Matrix.
Perform Inner, Outer, Left and Right join
operations on two Dataframes.
8 LO 8.1 Import/Export [Write R script to: 4 Co3
data from/to various files, 8.1 Generate multiplication table for uset]
database. entered number.
Create simple calculator using switch
control structure.
9 LO 9.1 Perform Draw pie chart, Bar Chart and Histogram
Flaphical analysis of for any of the built-in datasets. 2 CO4
imported data. :
Data Analytics Using R (CO23205) (Approved Copy) P23 scheme
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Co6

Sevelop R script create S4 class, objectsf

10 w 1. W
functions

2

num Vreite R acript o
qnemxmml i ﬂndlbelen.thnfﬂmtwo

components in List
0 convert matrix into list.

co2

OILI Import’Export lop R script to connect to {
from7o various files Matabase. Import data from database
nipulate it and export it to database.

co3

V. MicroProject : 7 4 b "'iwi:m Yot

,:‘ \ h:’v;.,;»._;;‘“q.%_» A A
I. Route Opﬂmmuon« i o ’”“fﬂ% A0
2. Movie Rating Anllysls =z o oy
3. Social Media Sentiment Analysns X
4. Financial Mar_&d Anﬂysls

[ 43
pF

V1. Assessment : £ & o

Methodoloﬁesftools f‘ éﬁ AM

Formative asselsment (Assessment for Learning)

e LL- Contmuous Assessment of practicals for 50 Marks *z*_
5. oy g vy
Summative Assessment (Assessment o} Learning)

VIL CO Vs PO and CO Vs PSO Mapping

co PO1 |[PO2 |(PO3 |PO4 |POS |PO6 |PO7 |PSO1

PSO2

PSO3

Co1

Cco2

CO3

CO4

l CO5

b ) Pt [y —t —
Lol Il Bl Y Y B
N NN NN
N W W W W N

1
1
3
3
3
2

N W W W wl w
NuuuNH
W W W N =] e

[cos

NN NN N -

N W W W N W
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VIII. References/ Books:

Sr. Title Author, Publisher, Edition and ISBN

No. Year Of publication

1 Sandip Rakshit, McGraw Hill, 1*
R for beginners Edition-2017 9789352604555

2 R for Data Analysis | Mike McGrath

3 ‘ Andrie de Vries, Joris Meys, John 978-1-119-05585-3
R For Dummies | yi)0.'g Sons, Inc. 2 Edition-2015 | (epdf)

IX. Learning Websites &amp; Portals
1 http://adv-r.had.co.nz S
dm?@ﬁg?‘
\ v .‘l\ ‘ - ’%‘

3.

i

X. Academic Consl_l“lﬁtlo_" mlttee/Industry Cons,,

Sr. Nam :
No !

1 | Mr. Samit Kumar

& A_‘__“Desi’gnhtion

Lsactarenm Gemputm
Engineering , )
: Lecturer in Computer - : technic, Thane

2 Mrs. Megha Y

3 Mrs. Vrushali AS

s. N. H. Vacha
Curriculum Conte

Designer)

nent Polytechnic

w

Head of Department
Co- -ordinatoDepartment of Computer Engineering
. G. P. Mumbaij
Department of Computer Engineering
I/C, culum Development Cell ineipal
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Programme : Diploma in Computer Engineering

Course Code: CO23206 Course Title : Microcontroller and Embedded system
Compulsory / Optional: Optional
Teaching Scheme and Credits Examination Scheme
FA-TH SA-TH SA
CL|TL | LL |SLH | NLH | credion (2Hr.30 | SLA | Total
ia! T2 | Min) PR |OR
2| - 2| - 4 2 - -l - 50 | S0# | - - 100
Total IKS Hrs. for course:

Abbreviations: CL- Class Room Leamm"ﬂ.‘. %L\tox ?m ng,ﬂ;ls- Laboratory Learning, SLH-Self
Learning Hours, NLH- Notional Les h%“ - %Assessmgpt, SA -Summative assessment,
SLA- Self Learning Assessment *g oS ‘; Aty ” v i3

~~~~~~~

Legends: @ Internal Asse
Examination

Note:

1. Rationale
Microcontroller is hea

and devices. 8051 microcgntroller amlﬁ
programmmg is covered m"%s cour

Students should have- o
1. Proficiency in Mid; et Programming a plieati ment
2. Expertise in Perip : ¥ .
3. Competence in Tim
4. Foundation in Embe

III. Course Outcomes: Students will iden > the following COs on' '
completion of course based learning '
Cco1 Comprehend the architecture and signal description of 8051.
COo2 Develop the program for 8051 for the given operations.
COo3 Interpret the program by using timer, interrupt and serial port/parallel port.
CO4 Interface various input and output devices to microcontroller.
COos . Comprehend the concept of embedded systems, aurdino and its programming.
Microcontroller and Embedded system (CO23206) (Approved Copy) P-23 Scheme
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IVv. Course Content Detalls:

"lmt heory Learning Outcomes (TLO's)aligned
No. [to CO's

oplcs / Sub-toples

TLO 1.1: Explain the General architecture of

Microcontroller.
TLO 1.2 : Compare between Microprocessor

and Microcontroller

TLO 1.3: Describe the Architecture of 8051
TLO 1.4: Explain the Pin configuration aand
function of each pin of 8051.

TLO 1.5: Interpret the Memory Organization
of 8051

TLO 1.6: Identify the Special features of 8051

. Course Outcome- Cl)lA

Basics of Microcontroller 8051
1.1 General architecture of Microcontroller

1.2 Comparison of Microprocessor and
Microcontroller

1.3 Architecture of 8051

1.4 Pin configuration and signal description of
8051

1.5 Memory Organization of 8051

1.6 Special features of 8051- Boolean
Processor, Power saving options- idle and
ﬂ,‘?%pbWéif‘ddwﬁmbde Derivatives of 8051(8951,

¢éaching Hours — 06

8051

TLO 2.3: Write Assembly:
for given problem statement

problem statement

s and Loglcal Branchmg, M

8051 Instruction setfmd Pmi!'amming

- stack operatio Bgoleagl

TLO 3.1: Explain the Timer/Cou
and programming of 8051.

TLO 3.2: Describe the Interrupt structure
8051. '

TLO 3.3: Explain Serial Communication
operation and programming of 8051.

TLO 3.4: Explain Parallel communication I/O
port structure and its programming

terrupts: Interrupts and polling,
SFRs- IE, IP, Priority level and interrupt
sequence

3.3 Serial Communication: SCON, SBUF,
Modes of serial communication, Programs on
serial communication

3.4 Parallel communication: I/O port
structure and its programming

Microcontroller and Embedded system (CO23206)

Course Outcome- CO3 Teaching Hours - 06

(Approved Copy)

P-23 Scheme
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Memory and I/O Interfacing
;lt':f: '.l: Understand the Memory 4.1 Memory Interfacing: Interfacing of
cing. external program and data memory, Address

TLO 4.2 : Explain /O Interfacing of 8051. map table
TLO 4.3 : Explain various applications of 4.2 1/0 Interfacing: Interfacing of LEDs,

8051 Relays, Keyboard, Seven segment display,
LCD, Stepper motor, DC motor, ADC 0808,

DAC 0808

‘ 4,3 Applications of 8051: Square wave
generation using port pins of 8051, Triangular
wave generation using DAC, Water level
controller, Temperature controller using ADC,
Stepper motor control for clockwise and
anticlockwise rotation, Traffic light controller

Programming can be in assembly language or C

(student’s choice)

|- Coiitse Outconie-CO 4 Teaching Hours: 04

af;'.‘-*'ﬁ"-“""i' lntrodnct{on to embédded systems

TLO 5.1: Block diagram of embedd&f' sysgem R “Block di&imm iof embedded system
PR with hardware compon&n s

with hardware components. «ﬂ‘
5.2 Harvard and Von Neumann

TLO 5.1: Harvard and Von b
architecture, RISC and CIS):»:{ : archltecture RISC and CISC pr ces@rs
5 3 Charactensncs ' d

system, Processor power,g%emo , operating_ | Processor power, mérh
system, reliability, performan T eliabil Iy,v r‘fbrmance,;
consumption, unit cost sizej: ok

TLO 5.1: Classification ¢

TLO 6.1: Understand Ardu
Open source community
TLO 6.2: Explain the functiona
diagram of Arduino

TLO 6.3: Interpret the functions of € .
6 | of Arduino ' Arduing

TLO 6.4: Explain the I/O functions,
looping techniques, Decision making
techniques.

, looping techniques,
Decision making techniques.

6.5 Programming of an Arduino: Interfacing

: . LEDs, Seven segment display, LCD, ADC,
TLO 6.5: Understand the Programming of an DAC, Stepper motor, DC Motor. Various

Arduino. , ‘ applications using Arduino.
Course Outcome: CO5 Teaching Hours :4hrs

Microcontroller and Embedded system (CO23206) (Approved Copy) _ : P_ 23 Scheme
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V. Laboratory Learning Outcome and All ned Practical / Tutorial Expe ﬂ‘“‘.l Rumber | Releva
Sr_[Practical/ Tutorial/ Laboratory  |Laboratory Experiment/ Practic of | nt
No |Learning Outcome (LLO) Titles / Tutorial Titles hrs.| Cos
02 Col
Demonstrate the ability to identify | [dentify various blocks of 8051
. and describe the functions of various | microcontroller development board
blocks and components on the 8051
microcontroller development board. o2
5 [Develop and debug  axsembly [y, 40 0 agsembly language program
language programs to perform basic |\ o grm arithmetic operations such 02
arithmetic operations, demonstrating o
understending of iratruction sets e addition, subtraction, multiplication
Fegisters. and division i
3 Implement and test - u‘aembly Write an ALP to find smallest /largest 02
language program to identify the bers from the given data bytes
smallest and largest numbers from a ntum dcrs om the gl
A store
set of data bytes in internal /wgtegnal'data memory
slocations. © . . oz
4 mblgebu’ nd sexecute m\a Wmte an ALP to- atrange nﬁnﬁb‘!;rs in
language program to sort aﬁst of f;ascendmg/descending ord L 02
numbers in ascending orﬁescendﬁlg
order AR _ co3
Interface an LED ~with a v N :
3 microcontroller and fwnte & program Inteftace LED.with rrucrg;o_ntro!v 402 CoO4
in C or assembly language to contro il 20d g if ON for _l sap- Wilke ;
the LED %9 :
6 Create and test Co3
language program gencrate pulse 02
and square wave si
delays
; | Interfacea 7-segment Co4
8051 microcontroller ani 02
program to display num
8 Interface a 4x4 keyboard ma th CO4
the 8051 microcontroller and write 02
program to detect key presses andif. -~
display them on a 7- segment display & i
9 Interface a stepper motor with the Interface stepper motor to 8051 and CO4
8051 microcontroller and develop a | write a program to rotate in 02
program to control its rotation in| clockwise and anticlockwise
both directions for specified angles | direction for given angles
10 | Write and implement a program to .| Write a Program to Control the 02 Cos
control the speed of a DC motor using| dof DC . :
Arduino speed o motor using Arduino.
11 geb?fg sa.:;d Almrgriﬁ]:m & lincfollower Implement line follower robot using 02 |CO5
g Arduino.
Develop and test a water level
LIZ / controlllc)e r using Arduino Implement water level controller 02 COs
using Arduino
‘| Implement a digital thermometer .
[ 13 1 usiﬁg Arduino . Implement Digital Thermometer using 04 Cos5
’ Arduino
Interface a 4x4 ke board matrix and
e % ’* y 2| Interface 4x4 keyboard matrix and 04 | CO5
con

4bx2 LCD to (damigyed Copy)

the LCD
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VL.
Development (Self Learning):

8952, 8031, and 8751,
Create a project where an LED blinks with

systems, and provide real-world examples

Develop a series of projects using Arduino, such as:
Blinking LEDs with different patterns.

Displaying information on an LCD.
Roeading analog values from a sensor and dlgpllylnn them.

Controlling a DC motor with o PWM ﬂiﬂl
f(owthnl foad et

P wwe

Creating a simple \m\l

‘*1 )

Develop a report or presentation highlighting ihe characteristics and classi

Computer Engineering

Wh humlduy

Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills

Create a detailed presentation or a report that compares the ROS | with other microcontrollers like

a specific pattern controlled by timers and interrupts.
floations of embedded

S, Select an embedded nyntcm(e g IW (hcrmoml. n wea
nce charucteristics. Prepafe i ‘detaifed case study.

components, mhnccmrg,\md
VIL.  Assessment M.todomrr
Formative assessment »&udment for é“f}’“‘
o Rubrics for conunuoususewlem bast ?'bc s
Summative Assessment ?Asseﬂment of Learning; o

4 - >
.‘)" Q*f’ "

e End term examination, V! oce, Workshop performance (85 marks)
. ¢ "‘“ - A Qn ‘ @

O

yg L

o

8951,

mble Mncn mokcr ) and analyze its hardware

ess l"t‘fa prodlgt rﬂateéperfonmnce indicators (65 marks)

VIII. COs - POs Matrix Form
Programme
Specific
Outcomes
Course (PSOs)
Outcome PO-5
s(COs) | po-1 PO-3 Engineering PO-7
Basic and| PO-2 Design/ PO-4 Practices |PO-6 Life |[PSO{PSO+{PSO
Discipline | Proble | Developme Engineering| for Society, (Project Long 1 2 -3
Specific m nt of Tools | Sustainabilit[Manageme | Learnin
Knowledg |Analysis| Solutions y and nt g
e !f Environmen
t
CO1 3 - - 2 1 - 2 1
CcO2 1 3 2 2 - - 1 2 -
CO3 - 2 - T A 3 1 2 2 - -
CO4 2 - 2 - i g - 2 B 3 - | -
CO5 2 - - 2 2 - 1 - 2 -
Legends: - High:03, Medium:02, Low:01, No Mapping: --
(Approved Copy) P-23 Scheme
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IX. Suggested Lenrnln.ﬁlt"lll/ M 1. i
Sr. Autm’d Title "“ b f TR
\ bil L 4 -
lN - The 8051 Mvcr:umm wnd . " "Maridl Pearson mmci\ﬂmu JnJ in; 2.3 ! 978-8131710263
Embedded Systems: Ustag = /0 edition 2007
A bly and C - -
2 Thszel:'(;s IyMu.mcontmllcr & | Keoneth Ayala, DalmarC ehalcl' 978-8131511053
Embedded Systems Using A«cmbly . |'Leaming:, Flrst qditlnn. January
and C with CD o 578-1259081514
3 Introduction to Embedded System Shibu K. V., M (Jl'ﬂw Hill, First
edition, 2009
4 | Beginning Arduino Michael McRoberts, Technology 978-1430232414
in action, First edition 2010 557784538
5| Programming Arduino Getting started | Simon monk, MC Graw Hill, 978
with sketches First edition, 2012
X. Learning Websites & Portals
Sr.No Link / Portal
1 | https://www.coursera.org
2 | https://www.edx.org/
3 | https://www.udemy.com/
4 | https://ocw.mit.edu/
5 | https://www.allaboutcircuits.com/
6 | https://www.hackster.io/
7 | https:/swayam.gov.in/

XI. Academic Consultation Comm

Sr. Name

No

3 |Dr. ND Chavan

Coordinator,
Curriculum

Department of Computer

elopment, Engineering

I/C, Curriculum Development Cell

Microcontroller and Embedded system (CO23206)
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